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C H A P T E R  I  
I N T R O D U C T I O N  
W e  a r e  l i v i n g  i n  a  g e n e r a t i o n  o f  s c i e n c e .  T h e  a d v a n c e s  
o f  t h e  l a s t  o n e  h u n d r e d  y e a r s  i n  t h e  a r e a  o f  s c i e n c e  a n d  t e c h n o l o g y  
h a v e  d o n e  m o r e  t o  s h a p e  o u r  l i v e s  a n d  w a y s  o f  l i v i n g  t h a n  a n y  o t h e r  
d e v e l o p m e n t .  T e a c h e r s  a r e  c o n c e r n e d  t h a t  t h e  c h i l d r e n  t h e y  t e a c h  
d e v e l o p  a n  a w a r e n e s s  o f  t h e  s c . i e n t i f i c ,  t e c h n o l o g i c a l  e n v i r o n m e n t  
i n  w h i c h  w e  l i v e  s o  t h a t  t h e y  c a n  b e g i n  t o  u n d e r s t a n d  a n d  d e a l  w i t h  
t h e  p r o b l e m s  t h e y  f a c e  . i n  s u c h  a  w o r l d .  T h u s  a n  i m p o r t a n t  d i m e n s i o n  
o f  s c i e n c e  i s  t o  m a k e  t h e  e v e n t s  o f  t h e  e n v i r o n m e n t  e x p l i c a b l e  t o  o u r  
y o u n g  p e o p l e .  
T h e  t e a c h i n g  o f  s c i e n c e ,  a s  s u c h ,  i n  t h e  e l e m e n t a r y  g r a d e s  
i s  a  r e l a t i v e l y  n e w  d e v e l o p m e n t .  T h e  m e t h o d s  o f  r e s e a r c h  h a v e  
o n l y  r e c e f ! t l Y  b e e n  a p p l i e d  t o  t h i s  a r e a  o f  s c i e n c e  t e a c h i n g . 1  T h e  
d e v e l o p m e n t  o f  t h i s  a r e a  o f  t h e  c u r r i c u l u m  . i s  b e i n g  a c c e p t e d  m o r e  
a n d  m o r e  a s  a  r e s p o n s i b i l i t y  b y  t h o s e  w h o  a r e  p l a n n i n g  t h e  e d u c a t i o n  
o f  c h i l d r e n .  T h i s  . i n s t r u c t i o n  i n  s c i e n c e  i s  n e c e s s a r y  b e c a u s e  o f  t h e  
v a l u e s  i n h e r e n t  . i n  t h e  s u b j e c t  m a t t e r .  
1
H e l e n  H e f f e r n a n ,  " S c i e n c e  i n  C a l i f o r n i a ' s  E l e m e n t a r y  
S c h o o l  P r o g r a m ,  
1 1  
S c i e n c e  E d u c a t i o n ,  O c t o b e r ,  1 9 5 3 .  
2 
There seems to be general agreement among writers in 
the f.ield of primary science concerning the major aims of the 
program. These aims are: to cultivate scientific attitudes and 
methods of procedure, to lead to broader concepts, to open new 
avenues of interest and satisfaction, to enable the individual to meet 
the problems of existence, and to develop social attitudes and 
appreciations. 
Since this is a relatively new field there are many areas 
that need to be investigated. It would appear that a curriculum study 
should be made to determine the extent of science experiences which 
should be provided for the ch.ildren in the six to nine age group and 
the type of program in which these activities could be developed. 
Teaching helps and materials need to be provided with which to carry 
out th.is program. Some way should be developed to evaluate and 
measure the learnings and functional outcomes of this science teaching. 
The selection and organization of content material differs 
with var.ious schools and .is best done by the indiv.idual with firsthand 
knowledge of the needs, aptitudes, abilities and interests of the pupil 
group. They need to know where to obtain mater.ials and how to use 
them most effect.ively. Some traditional content material could 
perhaps still be used. Teachers have no wish to discard what is of 
v a l u e  i n  t h e  t r a d i t i o n a l  c u r r i c u l u m  w h i c h  h a s  v i t a l i t y  a n d  m e a n i n g  
f o r  t h e  c h i l d .  T h e y  s h o u l d  n o t  d e s i r e  t o  r e t a i n  w h a t  d o e s  n o t  s o  
f u n c t i o n .  
3  
A  s e q u e n c e  i n  p r i m a r y  s c i e n c e  s h o u l d  b e  p r e s e n t e d  i n  a n  
o r d e r l y  m a n n e r .  I n c i d e n t a l  e x p e r i e n c e s  c a n n o t  b e  d e p e n d e d  u p o n  
f o r  t h e  f u l l  d e v e l o p m e n t  o f  a l l  t h e  c o n c e p t s  i n  s u c h  a  s e q u e n c e .  
T e x t b o o k s  m a y  b e  u s e d  a s  a n  o u t l i n e  b u t  a t  t h e  s i x  t o  n i n e  y e a r  l e v e  1  
t h e  t e x t b o o k  i s  t h e  l e a s t  i m p o r t a n t  r e s o u r c e  f o r  t h e  c h i l d .  R e a d i n g  ·  
a b o u t  s c i e n c e  c a n  n e v e r  b e  s u b s t i t u t e d  f o r  f i r s t h a n d  e x p e r i e n c e s  . i n  
w h i c h  t h e  c h i l d  h a s  a n  o p p o r t u n i t y  t o  l e a r n  b y  d o i n g .  
T h e  p u r p o s e  o f  t h i s  p a p e r  w i l l  b e  t o  d e v e l o p  t h e  s p e c i f i c  
o b j e c t i v e s  o f  s c i e n c e  t e a c h i n g  a s  i t  a p p l i e s  t o  t h e  c h i l d r e n  o f  t h e  s i x  
t o  n i n e  a g e  g r o u p ,  c o m m o n l y  k n o w n  a s  t h e  p r i m a r y  s c h o o l .  S o m e  
p r o b l e m  a r e a s  w . i l l  b e  s u g g e s t e d  f o r  i n v e s t i g a t i o n .  A  r e v i e w  o f  t h e  
m a j o r  c o n c e p t s  w h i c h  a r e  d e v e l o p e d  i n  t h e  f i e l d  o f  p r i m a r y  s c i e n c e  
w i l l  b e  m a d e .  S o m e  r e p r e s e n t a t i v e  l i s t s  o f  m a t e r i a l s  f o r  b o t h  
t e a c h e r  a n d  p u p i l  w i l l  b e  i n c l u d e d .  I n  c o n c l u s i o n  a n  a t t e m p t  h a s  b e e n  
m a d e  t o  d e v i s e  m e t h o d s  o f  e v a l u a t i n g  s o m e  o f  t h e  s c i e n c e  l e a r n i n g s  
w i t h  a  v i e w  t o  s u g g e s t i n g  f u r t h e r  w o r k  o n  t h i s  p r o b l e m  o f  t h e  ·  
e v a l u a t i o n  o f  p r i m a r y  s c i e n c e  c o n c e p t s .  
CHAPTER II 
PHILOSOPHY AND OBJECTIVES OF PRIMARY 
SCIENCE TEACHING 
What is science? It has sometimes been called organized 
common sense. How to present the facts of science in such a way 
that .it makes sense to the young child is the task of the primary 
teacher. 
The goals or objectives of science teaching may be divided 
into two general parts: (1) abilities and attitudes to be developed,, 
and (2) the sc.ient.ific concepts to be understood. In this chapter we 
shall consider the first group. 
Craig states that "American children must be encour~ged 
to have high ideals for service to humanity and must know how to 
put their ideals into operation on a democratic basis. They must 
realize their respc;:msibilities and opportunities. They must disc.over 
while they are young the importance of sc.ience and must learn how it 
can be used to promote world welfare. ttl 
!Gerald S. Craig, You Can Teach Elementary Science 
(New York: Ginn and Cornpany-;-T951). 
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T h e  t a s k  o f  t h e  t e a c h e r  i s  c l e a r .  S h e  m u s t  h e l p  t o  d e v e l o p  
a  g e n e r a t i o n  o f  c h i l d r e n  t h a t  w i l l  b e  w i s e r  t h a n  t h o s e  o f  t h e · p a s t .  
F a i l u r e  t o  o p e n  u p  t h e  a v e n u e s  o f  s c i e n c e  t o  t h e  n a t u r a l  d r i v e s  o f  
c h i l d r e n  m a y  r e s u l t  i n  c i t i z e n s  o f  t o m o r r o w  w h o  a r e  p o o r l y  p r e p a r e d  
f o r  t h e  A t o m i c  A g e .  A  r e a l i z a t i o n  o f  t h e  i m p o r t a n c e  o f  s c i e n c e  
m u s t  b e  m a d e  t o  f u n c t i o n  i n  t h e  t h i n k i n g  o f  a l l  c h i l d r e n .  
F r o m  t h e  t i m e  a  c h i l d  s t a r t s  t o  t a l k  h e  a s k s  q u e s t . i o n s .  
I f  h i s  q u e s t i o n s  a r e  a n s w e r e d  w i t h  t r u t h  a n d  w i t h  a s  f u l l  a n  a n s w e r  
a s  t h e  c h i l d  c a n  u n d e r s t a n d  b o t h  e m o t i o n a l l y  a n d  i n t e l l e c t u a l l y ,  h e  
c o m e s  t o  p o s s e s s  a n  a m a z i n g  a m o u n t  o f  k n o w l e d g e .  H i s  c u r i o s . i t y  
i s  s a t i s f i e d ,  h i s  h o r i z o n  e n l a r g e s . ,  a n d  h e  h a s  a  g o o d  s t a r t  o n  p r o b -
l e m  s o l v i n g .  
W h a t  b e t t e r  s t a r t i n g  p o i n t  d o  w e  n e e d  t h a n  w h e n  t h e  c h i l d  
e n t e r s  s c h o o l ?  H e  i s  s t . i l l  c u r i o u s .  H e  . i s  e a g e r  t o  e n l a r g e  h i s  u n d e r -
s t a n d i n g s .  H e  h a s  p r o b l e m s  t o  s o l v e .  B y  a n s w e r i n g  a  c h . i l d ' s  
. i m m e d i a t e  n e e d s  . i n  l i v i n g  a n d  b y  s a t i s f y i n g  h i s  c u r i o s i t i e s ,  t h e  
c o n t e n t  o f  s c i e n c e  e m e r g e s .  
C h i l d r e n  f r o m  t h e  a g e s  o f  s i x  t o  n i n e  h a v e  a  g r e a t  d e a l  o f  
n a t u r a l  c u r i o s i t y .  S m a l l  h a n d s  i n  t h e  f i r s t  g r a d e  b r i n g  n u m e r o u s  
r o c k s ,  s h e l l s ,  l e a v e s . ,  f l o w e r s ,  i n s e c t s ,  a n d  o t h e r  m a t e r i a l s  t o  
s c h o o l .  B o y s  a n d  g i r l s  a s k  t h e  w h y ' s  a n d  w h a t ' s  a n d  h o w ' s  o f  m a n y  
6 
things. The wise teacher will not glibly answer the quest.ions but 
will help the child find the answers to his own questions. She asks, 
"How can we find out? 11 The problem becomes a group concern. 
The teacher has an excellent opportunity to assist children to 
develop critical attitudes in reference to methods of securing 
information, methods of problem solving and ways of drawi~g 
reliable conclusions .. 
In teaching science we are concerned primarily with how 
to find the truth. An informal working situation brings, the best 
results. This does not mean a loose and undisciplined procedure. 
Science in itself has its disc.ipline which grows out of scientific 
att~tudes and methods. The teacher should be aware of the relation 
of method and attitude to desirable social behavior in children. 
Teacher and children should feel relaxed. The very nature of 
science calls for discovery and open-mindedness. The true scien-
tist is learning when he makes discoveries. 
The modern program of science seeks to eradicate super-
stitions, prejudices, and unfounded opinions and to substitute 
respect for truth. Children must be helped to recognize that'the 
scientific method .is one of man's greatest discoveries and to help 
them appreciate the importance of basing their actions upon truth 
7  
i n  s o  f a r  a s  t r u t h  i s  o b t a i n a b l e .  H e f f e r n a n  b e l i e v e s  " O u r  g r e a t  
i n t e r e s t  i n  p r o v i d i n g  a p p r o p r i a t e  s c i e n c e  e x p e r i e n c e s  t h r o u g h  t h e  
e n t i r e  s c h o o l  p e r . i o d  i s  n o t  p r i m a r i l y  b e c a u s e  o f  a  d e s i r e  t o  d e v e l o p  
t h e  i n t e l l e c t u a l  f o u n d a t i o n s  w h i c h  w i l l  p r o d u c e  a  n e w  d r u g .  a  n e w  
t y p e  o f  e n g i n e , ,  o r  a  n e w  p r o c e s s .  R a t h e r ,  w e  s e e  i n  w e l l  s e l e c t e d  
s c i e n c e  e x p e r i e n c e s  t h e  o p p o r t u n i t y  t o  i n s t i l l  d e v o t i o n  t o  t r u t h  a n d  
s t r a i g h t  t h i n k i n g .  
1 1
2  
W e  l i v e  i n  a  w o r l d  o f  a c c e l e r a t e d  c h a n g e  a n d  t r e m e n d o u s  
c o m p l e x i t y .  T h e  a p p l i c a t i o n  o f  s c i e n c e  t o  t e c h n o l o g y  h a s  r e s u l t e d  
i n  . s p e c t a c u l a r  c h a n g e s  i n  a l l  a s p e c t s  o f  m o d e r n  l i f e .  A  c u r r i c u l u m  
i s  r e a l l y  o b s o l e t e  w h i c h  d o e s  n o t  r e c o g n i z e  t h e  i m p a c t  o f  s c i e n c e  
o n  c o n t e m p o r a r y  l i f e  a n d  h a s  n o t  m a d e  p r o v i s i o n s  t o  i n c l u d e  t h i s  
s t u d y  f o r  a l l  a g e s  o f  c h i l d r e n .  
B y  t h e  t i m e  t h e y  e n t e r  f i r s t  g r a d e  s o m e  c h i l d r e n  w i l l  h a v e  
h a d  m a n y  r i c h  s c i e n c e  e x p e r i e n c e s .  T h e y  w i l l  b e  a c c u s t o m e d  t o  
a n s w e r  t h e . i r  o w n  q u e s t i o n s  b y  t e s t i n g  o u t  v a r i e d  h y p o t h e s e s .  T h e y  
w i l l  b e  r e a d y  t o  l e a r n  n e w  s k i l l s ,  n e w  m e t h o d s  o f  o b s e r v a t i o n  a n d  
n e w  w a y s  o f  t e s t i n g .  O t h e r s  w i l l  h a v e  h a d  e x p e r i e n c e s  b u t  b e c a u s e  
t h e i r  e m o t i o n a l  c o n c e r n s  w e r e  t o o  g r e a t  t h e y  a r e  c o n f u s e d .  O t h e r s  
h a v e  h a d  r e l a t i v e l y  l i t t l e  e x p e r i e n c e .  
S c i e n c e  i n  t h e  p r i m a r y  g r a d e s  m u s t  b e  a p p r o p r i a t e  t o  
2 H e f f e r n a n ,  o p .  c i t  • •  p .  2 2 3 .  
children of that age·: their ideas of themselves and their world, 
the.ir .interest in discovering facts for their own purposes, their 
natural applications of critical thinking. and their development 
and growth in resourceful and intelligent behav.ior. Such sc.ience 
is the exploration of events in the environment and the development 
of explanations for them •. As such it utilizes the natural drives of 
children. 
8 
With each child, learning begins where he is in his 
understanding of a given area of content. He finds his springboard 
where he now is. He puts down roots into new subject content which 
further helps him to understand himself in terms of his environment. 
He sends sturdy stems out in all direct.ions to gain further pertinent 
inf or mat.ion. Thereafter this knowledge is a part of him forever. 
The progress of science activ.ities in the primary grades 
is decidedly a developmental process. Understandings and attitudes 
are built upon previous experiences and solved problems. The s.ix 
year old observes the world near at hand. He lives .in a world 
where tools and machines are both puzzling and fascinating. As he 
grows older his understandings gradually .increase and his questions 
become broader in keeping with his developmental growth. So it is 
important that teachers see the significance of a continuous program 
9  
o f  s c i e n c e  b e g i n n i n g  w h e n  t h e  c h . i l d  e n t e r s  s c h o o l  a n d  c o n t i n u i n g  
t h r o u g h o u t  h i s  s c h o o l  l i f e .  T h e r e  m u s t  b e  a  d e v e l o p m e n t  t o w a r d  
d e f i n i t e  s c i e n c e  o b j e c t i v e s  b e g i n n i n g  a t  e a c h  l e v e l  w h e r e  t h e  c h i l d r e n  
a r e  i n  t h e i r  t h i n k i n g .  W e  m u s t  r e l a t e  t h e  k n o w n  t o  t h e  u n k n o w n  
a n d  b u i l d  u p o n  t h a t .  
E l s a  M e d e r  g i v e s  f o u r  f a c t o r s  t h a t  h e l p  c h i l d r e n  i n  
s c i e n t i f t c  p r o b l e m  s o l v i n g :  c u r i o s i t y  t h a t  m o v e s  t h e  c h i l d  t o  d i s c o v e r  
t h e  w o r l d  i n  w h i c h  h e  l i v e s ;  o b s e r v a t i o n  t h a t  e n a b l e s  c h i l d r e n  t o  s e e  
t h i n g s  t h a t  o t h e r  p e o p l e  m i s s ;  i m a g i n a t i o n  s o  m u c h  a  p a r t  o f  c h i l d r e n ;  
a n d  d i s c o v e r y  t h a t  b r i n g s  j o y  t o  c h i l d r e n  a n d  s c . i e n t i s t s  a l i k e .  3  
S o  w e  c a n  s e e  t h a t  t h e  p r o c e s s  o f  t h e  i n t e r p r e t a t i o n  o f  o u r  
e n v i r o n m e n t  w h i c h  w e  c a l l  s c i e n c e  i s  a n  e x t e n s i o n  a n d  r e f i n e m e n t  
o f  t h e  a c t i v i t y  t h a t  i s  o b s e r v a b l e  i n  a l l  c h i l d r e n .  I t  i s  n o t  d i f f i c u l t  
t o  u s e  t h i s  f u n c t i o n  o f  s c i e n c e  a n d  t h i s  b e h a v i o r  o f  c h i l d r e n  i n  a n  
a d v a n t a g e o u s  m a n n e r .  T h e  c h i l d  w h o s e  t e a c h e r s  h a v e  b e e n  a l e r t  
t o  t h e i r  o p p o r t u n i t i e s  n e v e r  c e a s e s  t o  b e  d e e p l y  . i n t e r e s t e d  i n  t h e  
n a t u r a l  p h e n o m e n a  w h i c h  o c c u r  a b o u t  h i m ,  a n d  i n  t h e  e f f e c t s  o f  
. ·  
s c i e n t i f i c  d i s c o v e r i e s  o n  h o r n  a n d  o n  t h e  c . i v i l i z a t i o n  o f  w h i c h  h e  i s  
a  p a r t .  
3 E l s a  M a r i e  M e d e r ,  " P r o b l e m  S o l v i n g  F o r  T o d a y ' s  
C h i l d r e n , "  S c i e n c e  E d u c a t i o n ,  A p r i l ,  1 9 5 2 .  
Navarra believes that one of the prime functions of 
elementary science is to nurture and encourage the skillful use of 
creative imagination. 4 We must encourage, stimulate, and main-
tain the inquisitiveness of children and facUitate in every way 
possible the ability of the child to cope with his concerns as they 
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arise in the course of his development. In the words of Almy, 
"If one believes that the very nature of the child's growth and 
development is such that he begins to operate as a scientist from the 
age of three on. then .it seems evident that the school needs to pro-
vide science experiences throughout the school life of the child. 11 5 
To summarize, then, we can say that the primary teacher 
must be alert to the interests of children, be enthusiastic about the 
subject of science, make science learnings a shared experience, be 
scientific in her own attitudes, and remember individual differences 
and backgrounds. She must strive to develop an .intelligent appreci-
at.ion of the natural and phys.ical world, develop sc.ientific attitudes 
of cause and effect, instill a respect for another's point of view, 
4John G. Navarra, "Elementary Science As It Relates to 
the Developmental Aspects of Children, " Science Education, October, 
1953. 
5MiUie C. Almy, "Science Through the Eyes of Children 
and Youth," Science Education, Vol. 37. October, 1953, p. 237. 
h e l p  t h e  c h i l d  a c q u i r e  t h e  s c i e n t i f i c  m e t h o d  o f  p r o b l e m  s o l v i n g  
a n d  h e l p  t h e  c h i l d  a c q u i r e  u s e f u l  k n o w l e d g e  o f  s c . i e n t . i f i c  p r i n c i p l e s  
w i t h i n  t h e  l i m i t s  o f  h i s  u n d e r s t a n d i n g .  
1 1  
CHAPTER ill 
SCIENTIFIC CONCEPTS TO BE DEVELOPED 
Science in the elementary school is not just so much 
content to be learned. It is the constant emergence in the child's 
life of large outcomes as a result of his .interaction with his environ-
ment in an age of science. So the tendency is to consider elemen-
tary science in terms of its social significance. 
Content is valuable in so far as it meets the needs of 
the child and society. Z.im states that the nature of sc.ience .implies 
the role of content in the study of it. Content or facts are tools to 
be used in sc.ientif.ic work. They are only tools and never an end. 
Hence the content in the primary grades of the elementary school 
should depend upon the facts that the pupils want to dis?over or upon 
the problems they want to solve. Learning about science is not a 
substitute for learning science. The primary school science 
program should be free and flexible with emphas.is on problem 
solving.1 
!Herbert S. Zim, Sc.ience for Ch.ildren and Teachers, 
Assoc.iation for Childhood Education Pamphlet, Washington, D. c. 
1 3  
A c c o r d i n g  t o  C r a i g  t h e  t a s k  o f  t h e  c u r r i c u l u m  m a k e r  . i s  
t o  r e n d e r  a v a i l a b l e  f o  t h e  t e a c h e r  t h e  k i n d  o f  m a t e r i a l s ,  b a s e d  o n  
r e s e a r c h ,  t h a t  w i l l  a s s i s t  h e r  . i n  c r e a t i n g  h e r  o w n  v a l u e s .  2  C h i l d r e n  
s h o u l d  b e  a l l o w e d  t o  l i v e  t h r o u g h  e x p e r i e n c e s  w h i c h  w i l l  h e l p  t h e m  
t o  g a i n  i n c r e a s i n g  c o n t r o l  a n d  u n d e r s t a n d i n g  o f  t h e  b a s i c  s c i e n t i f i c  
c o n c e p t i o n s  o f  m o d e r n  l i f e .  T h e  o r g a n i z a t i o n  o f  t h e  p r i m a r y  
s c h o o l  a s  w e l l  a s  t h e  a g e  g r o u p  w h i c h  i t  i n c l u d e s  m a k e  . i t  t h e  i d e a l  
p l a c e  t o  g i v e  t h e  c h . i l d  e x p e r i e n c e  i n  a s k i n g  q u e s t i o n s ,  r a i s i n g  
p r o b l e m s  a n d  a t t e m p t i n g  t o  f i n d  s o l u t i o n s  t h r o u g h  o b s e r v a t i o n  a n d  
e x p e r i m e n t s .  
D u r i n g  t h e  s c h o o l  y e a r  o f  1 9 5 4 - 1 9 5 5  a  S c i e n c e  C u r r i c u l u m  
C o m m i t t e e  w a s  f o r m e d  . i n  t h e  W e n a t c h e e  s c h o o l  s y s t e m  f o r  t h e  
p u r p o s e  o f  d e t e r m i n i n g  w h a t  l e a r n i n g  experi~nces w e r e  b e i n g  
p r o v i d e d  f o r  p u p . i l s  . i n  t h e  e l e m e n t a r y  s c h o o l s  a n d  t o  f i n d  o u t  w h a t  
c h a n g e s  o r  a d d i t i o n s .  w e r e  n e e d e d  t o  m a k e  t h e  p r o g r a m  m o r e  e f f e c -
t i v e .  T h e  o b j e c t i v e  w a s  t o  f o r m u l a t e  a  c u r r i c u l u m  g u i d e  f o r  t h e  
s c h o o l s  o f  t h e  c i t y .  T h e  s c i e n c e  c o m m i t t e e  i n c l u d e d  o n e  r e p r e s e n t a -
t . i v e  t e a c h e r  w i t h  a  k n o w n  . i n t e r e s t  i n  s c i e n c e  f r o m  e a c h  o f  t h e  g r a d e  
l e v e l s .  O n e  s c i e n c e  t e a c h e r  f r o m  t h e  J u n i o r  H i g h  S c h o o l ,  o n e  f r o m  
t h e  H i g h  S c h o o l  a n d  o n e  f r o m  t h e  J u n i o r  C o l l e g e  c o m p l e t e d  t h e  g r o u p .  
2 G e r a l d  S .  C r a i g ,  S c i e n c e  f o r  t h e  E l e m e n t a r y  S c h o o l  
T e a c h e r  ( B o s t o n :  G i n n  a n d  C o m p a n y ,  1 9 4 9 ) .  
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The Ass.istant Superintendent of Schools and Director of Curriculum 
for the city, Mr. John Rutherford, was chairman of the C'ommittee 
and directed the study. 
S.ince the Junior High and High Schools had quite definite 
courses of study the emphas.is was placed on the elementary grades. 
A survey was made to determine what general concepts were 
already be.ing taught at each level. A subcommittee made a tentative 
list of concepts us.ing such sources as the Spokane Science Outline 
for Elemehtary Schools and Gerald Craig's "Scope and Sequence of 
Science in the Elementary Grades. 11 3 This list was approved by 
the committee and the survey sheets were sent to each teacher to 
be marked. 
A compilation of the totals was made on the same form 
that was used in the survey. The baste concepts and the findings 
on frequency of use are shown on the following pages.* The numbers 
in the squares show the number of classrooms that had explored 
that particular concept during that school year or who usually 
included it in the curriculum for that grade. The findings for all 
six grades are included to demonstrate that learnings are not 
confined to one grade level but overlap freely. 
3craig. op. cit.. pp. 528-30. 
*Used by permiss.ion. 
P l e a s e  p l a c e  a  c h e c k  i n  t h e  c o l u m n  f o r  y o u r  g r a d e  t h e  t o p i c s  t h a t  
y o u  t e a c h .  
~·· . . .  
1 1  1 1  1 1  
1 0  
1 0  
1 0  
~Number o f  r o o m s  n e r  s z r a d e  
G r a d e  L e v e l  
S c i e n c e  T o p i c s  
1  2  
3  
4  5  
R  
I .  
A n i m a l s  
9  6  
8  6  4  
3  
1 .  
D i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  
o f  a n i m a l s .  
8  
7  
1 1  
6  2  
6  
2 .  F o o d  o f  a n i m a l s .  
8  7  
1 1  4  
5  2  
3 .  H o m e s  o f  a n i m a l s  
9  6  
9  6  
2  
5  
4 .  
A n i m a l s  a r e  h e l p f u l  t o  m a n .  
7  6  1 0  
6  7  4  
5 .  A n i m a l s  a d a p t  t h e m s e l v e s  t o  
s e a s o n a l  c h a n g e s .  
1 5  
4  
5  
9  7  7  
6  
6 .  A n i m a l  a d a p t a t i o n  t o  e n v i r o n m e n t .  
1  1  
3  
5  3  
3  
7 .  C l a s s . i f i c a t i o n  i n t o  g r o u p s .  
2  
2  
0  1  
2  
1  
8 .  
P a t t e r n  o f  g r o w t h  
5  6  
8  4  
4  4  
9 .  C a r e  a n d  p r o t e c t i o n .  
2  
1  2  4  
3  2  
1 0 .  
L i f e  c y c l e s  o f  a n i m a l s .  
0  0  
6  
5  
3  5  
1 1 .  A n i m a l s  o f  t h e  p a s t .  
1  
0  0  
1  
2  
4  
1 2 .  
H o w  m a n  i m p r o v e s  a n i m a l s .  
1  0  0  
2  1  1  
1 3 .  I n s e c t  s t u d y .  
0  
0  
0  
1  0  0  
1 4 .  
S i m p l e  a n a t o m y  a n d  p h y s i o l o g y .  
I I .  
P l a n t s  
7  
6  6  
8  
9  
1  
1 .  K i n d s  o f  p l a n t s .  
7  
5  2  7  
7  1  
2 .  D i s t i n g u i s h i n g  f e a t u r e s .  
I  
i  
'  
!  
!  
i  
!  
'  
-
. .  
I  
I  
1 6  
I  
U  - - - I J  " '  . . . . . . . . . .  _..,..,~,...~ . . . . . .  * " - I A •  
_ . , . . . _  . . . . . . .  ~__._,,.-a1 . . . . .  - , , ,  . . . .  - . •  - ,  
1  
2  3 .  
4  
5  
I  
8  l  
S c i e n c e  T o p i c s  ( C o n t i n u e d )  
;  
t  n .  
P l a n t s  ( o o n t t n a e d )  
. ,  
i  
!  
1 :  
!  
i  
6  
3  
1 0  
6  
6  
3 .  
P a r t s  o f  a  p l a n t .  
i  
'  
.  
I  
t  
t  
5  
7  
1 1  4  
8  
•  
4 .  
G r o w t h  o f  p l a n t s .  
~ 
i  
j  
I  
I  
7  
8  
1 1  8  
6  
f  2  
t  
5 .  
S e e d s .  
'  
'  
I  
7  
8  
l Q  
8  
8  2  6 .  
N e e d  f o r  w a t e r .  
~ 
l  
I  
1  
I  
1  
3  
4  
2  
8  
3  
l  
7 .  
H o w  p l a n t s  a r e  p r o t e c t e d .  
i  
'  
l  
l  
0  
0  
1  2  
2  
2  
8 .  
C l a s s i f i c a t i o n  o f  p l a n t s .  
I  
1  
J  
I  
'  
'  
1  
0  
0  
2  
3  
t  3  
9 .  
H o w  m a n  i m p r o v e s  p l a n t s .  l  
!  
f  
4  
2  
8  
5  
4  3  
t  
1 0 .  
U s e s  o f  p l a n t s .  
i  
l  
! ·  
I  
•  
l  
P l a n t s  a n d  A n i m a l s ·  
I  
1 1 1 1 .  
!  
l  
!  
A .  I n t e r d e p e n d e n c e  o f  L i v i n g  T h i n g s  
>  
J  
'  
I  
2  
4  7  
4  2  2  
!  
1 .  
H o w  s o m e  a n i m a l s  h e l p  o t h e r  
l  
i  
l  
a n i m a l s .  
I  
3  
4  7  
7  
5  
4  
{ .  
2 .  
H o w  p l a n t s  h e l p  a n i m a l s .  
;  
l  
r  
;  
l  
'  
j  
i  
1  
1  
5  3  
5  3  
, \  
3 .  
H o w  a n i m a l s  h e l p  p l a n t s .  
l  
t  
!  
1  
1  
4  3  
1  
I  i  
'  
4 .  
H o w  p l a n t s  h e l p  o t h e r  p l a n t s .  
I  
~~ 
!  
\  
1  
1  2  
4 ·  
1  
2  
t  1  
l  
5 .  
H o w  s o m e  p l a n t s  h a r m  o t h e r  
i  
.  
l  
i  
p l a n t s .  
l  
3  !  1  
i  
2  
6  
5  2  
t  
6 .  
H o w  s o m e  a n i m a l s  h a r m  o t h e r  
I  
l  ;  
l  3  
;  
l i v i n g  t h i n g s .  
'  !  
l  
l  
6  
7  
1 0  !  
8  
7  7 .  
V a l u e  o f  p l a n t s  t o  m a n .  
!  
•  
t  '  
!  
'  
I  
I  
l  (  
>  
6  
6  
7  !  8  
5  1 4  
8 .  
V a l u e  o f  a n i m a l s  t o  m a n .  
' ·  
;  
· :
I  
!  
!  
l  
j  5  
0  
0  
3  !  
3  
4  9 .  
B a l a n c e  o f  l i f e .  
, .  
I  
'  
;  
l  
f  
i  
.  
' - ' - -
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1 2 3 4 5 6 Science Top.ic s (Continued) 
ll. Plants and Animals (continued) 
1 0 0 2 1 1 10. Social animals. 
0 0 3 1 7 3 11~ Bacteria, molds. 
B. Plant and Animal Adaptation 
5 6 8 5 6 2 , 1. Plants and animals are found 
everywhere. 
3 4 8 7 5 3 2. Each .is fitted by nature to live 
.in its own surroundings. 
6 6 10 7 5 3 3. How animals are fitted to U ve 
in water. 
5 6 11 ·7 5 3 4. How an.imals are fitted to live 
on land. 
2 i 7 4 1 2 5. How plants are fitted to live 
on land. 
2 2 6 4 4 2 6. How plants are fitted to live 
in water. 
4 6 10 2 7 8 7. How living things are f.itted 
to meet seasonal change • 
1 2 10 5 3 2 8. . Structural characteristics 
'Of animals for protection from 
enemies. 
2 2 6 2 2 3 9. How man can do more than 
other living things to cope 
with his environment. 
c. How Living Things Reproduce 
2 2 2 4 3 3 1. Every living thing comes from 
other Uving things. 
5 5 5 6 5 3 2. Seed product.ion. 
0 0 1 0 7 4 3. Cells. 
0 2 2 5 7 3 4. Pollenization. 
0 0 1 1 3 2 5. Spores. 
1 8  
~ 
' ,  
~ 
1  2  3  
•  
5  
6  
S c i e n c e  T o p i c s  ( C o n t i n u e d )  
m .  
P l a n t s  a n d  A n i m a l s  ( c o n t i n u e d )  
c .  
H o w  L i v i n g  T h i n g s  R e p r o d u c e  
1  2  
1  
1  
4  
3  
6 .  
B u d s .  
0  0  
1  
0  
3  
5  7 .  
O n e  c e l l  d i v i s i o n .  
1  
0  2  
0  
4  
2  8 .  
P l a n t  r e p r o d u c t i o n  b y  p a r t s .  
6  
1  2  2  
3  1  9 .  
A n i m a l s  c o m e  f r o m  o t h e r  
l i v i n g  a n i m a l s .  
8  
6  8  
3  
6  
1  1 0 .  
H a t c h i n g  f r o m  e g g s .  
7  
4  8  
4  
5  2  
1 1 .  
S o m e  a n i m a l s  b o r n  a l i v e .  
0  1  
0  1  5  
2  
1 2 .  
A l l  l i v i n g  t h i n g s  s t a r t  f r o m  a  
s i n g l e  c e l l .  
7  4  5  
0  
3  1  1 3 .  
P a r e n t a l  c a r e  o f  n e w b o r n  
a n i m a l s .  
5  
4  6  
1  
2  1  
I  
1 4 .  
S o m e  a n i m a l s  c a r e  f o r  t h e m -
s e l v e s  a t  b i r t h .  
D .  
H o w  L i v i n g  T h i n g s  G e t  F o o d  
3  3  
7  
6  
4  
3  
1 .  
F o o d - g e t t i n g  a  m a j o r  a c t i v i t y  
o f  a l l  l i v i n g  t h i n g s .  
1  2  
4  
2  3  4  
2 .  
S p e c i a l i z e d  s t r u c t u r e s  u s e d  
b y  a n i m a l s  t o  g e t  f o o d .  
1  
1  
8  
4 :  
7  
3  3 .  
G r e e n  p l a n t s  m a n u f a c t u r e  f o o d .  
1  
3  
9  
3  
6  
3  4 .  F u n c t i o n  o f  s a p  i n  p l a n t s .  
1  2  5  
3  
6  
3  5 .  
P l a n t  u s e  a n d  s t o r a g e  o f  f o o d .  
0  0  1  
0  
6  
3  6 .  P l a n t s  t h a t  d o  n o t  m a n u f a c t u r e  
f o o d .  
1  
1  5  
0  
3  5  
7 .  W h y  a n d  h o w  m a : n .  g r o w s  f o o d .  
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1 2 3 4 5 6 Science Topics (Continued) 
IV. Physical Environment 
8 6 9 3 7 5 1. Weather- -thermometer 
8 6 9 4 4 3 2. Sunlight and shadow 
5 5 9 8 7 6 3. The sun 
3 5 9 8 7. 6 4. The moon 
3 5 9· 6 7 8 5. The stars 
1 4 3 6 8 6 s. The air--air pressure 
6 6 7 9 7 6 7. The wind 
6 6 7 6 6 5 
' 
8. The water 
7 6 7 3 5 6 9. Clouds 
1 3 6 4 5 5 10. The ground--soil--how formed 
0 2 5 5 5 4 11. The earth 
0 0 6 5 5 5 12. Fossils 
1 2 7 10 7 6 13. Movements of the earth 
0 1 5 6 7 7 14. The planets 
0 0 0 0 5 3 15. Molecules 
5 6 6 6 6 4 16. T.ime 
10 8 6 6 2 2 17. Seasons 
v. Machines1 Tools and Power 
3 3 4 3 2 0 1. Machines--types and kinds 
2 0  
f O l l l • W J o •  '*~~· . . . .  i i  a • o i l o l l l l " ! l l ! ; •  . . . .  ,  
r---~--- . . . . . . . . .  
1  
I  2  
I  3  I  4  i  5  i  6  i  S c i e n c e  T~pic's 
( C o n t i n u e d )  
t  
I  
I  
i  
I  
I v .  
M a c h i n e s #  T o o l s  a n d  P o w e r  
'  
I  t  
{ c o n t i n u e d )  
I  
'  
1  
l  3  
3  
1  
2  
1  
2 .  
: M a c h i n e s - - u s e s  a n d  p u r p o s e s  
1  2  
6  8  
4  7  3 .  
E l e c t r i c . U y  
1  2  
9  
8  3  
6  
4 .  
M a g n e t i s m  
1  
1  2  
4  1  
4  5 .  
F r i c t i o n  
1  3  3  
5  
3  
4  6 .  
H e a t  
,  
1 .  
1  
4  4  3  
3  
5  
7 .  
L i g h t  
. ; t  
0  1 3 1 3 1 4 1  
3  I  7  I  
8 .  
S o u n d  
J  
~I 
1  1 2 1 5 1 0 1 2 1 1  
I  
9 .  
T o o l s - - t h r e e  b a s i c  
I  
4 1 4 1 5 1 0 1 2 1 2 1  
1 0 .  
F . i r e - - u s e s - - c o n t r o l  
J  
0  1 2 1 0 1 5 1 4 1 5 1  
1 1 .  
G r a v i t y  
t  
V I .  
M i s c e l l a n e o u s  O t h e r  T o p i c s  
~ 
0 1 0 1 5 1 3 1 3 1 4 1  1 .  
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TEXTBOOK SOURCE SURVEY 
Recognizing the fact that this body of content is commonly 
used in the science curriculum and should be available for the use 
of children and teachers for the solution of problems and answers to 
questions, several publishers of elementary textbooks have produced 
science texts for the primary age group within the last few years. 
They are within the six to nine year range of vocabulary and interest. 
The American Educational Catalog4 which lists the textbooks which 
are in print shows that eleven publishers now have primary science 
books on the market. These range in reading difficulty from pre-
primer or readiness level to book three. A list of these publishers 
and authors follows: 
Row, Peterson and Co., Basic Education Series, 1956. 
By Parker and Blough--A series of twenty unitexts, 
each one on a different topic usually taught in the 
primary science curriculum. Graded in difficulty 
according to placement of subject. 
Scott Foresman Co., By Beauchamp and Crampton, 1947 to 1951. 
Book 1--Look and Learn 
-------
4American Educational Catalog - - Textbooks in Pr.int 
Vroman's School Book Depository, San Francisco, California. 
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B o o k  I l - - A l l  A r o u n d  U s  
B o o k  I D - - H o w  D o  W e  K n o w  
G i n n  a n d  C o . ,  O u r  W o r l d  o f  S c i e n c e  S e r i e s ,  1 9 5 0 .  
B y  C r a i g  a n d  O t h e r s  
B o o k  ! - - S c i e n c e  N e a r  Y o u  
B o o k  I I - - S c i e n c e  A r o u n d  Y o u  
B o o k  I D - - S c . i e n c e  E v e r y w h e r e  
S u g g e s t  a c t i v i t i e s  a n d  e x p e r i m e n t s  a t  i n t e r v a l s .  
J .  B .  L i p p i n c o t t  C o . ,  S c i e n c e  F o r  M o d e r n  L i v i n g  S e r i e s ,  1 9 5 6 .  
B y  S m i t h  a n d  C l a r k  
B o o k  I • - A l o n g  t h e  W a y  
B o o k  l l  . . .  - S c i e n c e  U n d e r  t h e  S u n  
B o o k  l l l - - S c i e n c e  A r o u n d  t h e  C l o c k  
T h e  a u t h o r s  s u g g e s t  s o m e  a c t i v i t i e s  a n d  f r e q u e n t l y  
i n c l u d e  q u e s t i o n s  f o r  s e l f - t e s t i n g  o r  c l a s s  d i s c u s s i o n .  
R a n d  M c N a l l y  &  C o m p a n y ,  J u n i o r  S c i e n t i s t  S e r i e s ,  1 9 5 5 .  
B y  B a k e r ,  M a d d u x ,  a n d  W a r r . i n  
B o o k  1 - - D o w n  Y o u r  S t r e e t  
- - - - - - - - - - - - -
B o o k  l l - - A r o u n d  t h e  C o r n e r  
B o o k  l l l - - l n  Y o u r  N e i g h b o r h o o d  
- -
A l l y n  a n d  B a c o n ,  E x p l o r i n g  S c i e n c e  S e r i e s ,  1 9 5 7 .  
B y  C a r p e n t e r ,  B a i l e y ,  a n d  O t h e r s .  
Book !--Adventures With Judy and Joe 
Book ll--Adventures With Bob and Don 
Book ID--Adventures With Jane and Paul 
Suggests many simple experiments and activities. 
John C. Winston Co., Understanding Science Series, 1957. 
By Dowling, Freeman, Lacy and Tippett 
Book 1--1 Wonder Why 
Book II--Seeing Why 
Book ID--Learning Why 
Suggested experiments and activities throughout. 
Charles Scribner's Sons, Wonderworld of Science, 1950. 
By Knox, Stone, Meister and Noble 
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Wonderworld Readiness, Books I, II, and III. (No names) 
Questions for testing and discussion for each chapter. 
The Steck Co., Series of Worktexts, 1955 to 1957. 
By Hudspeth, Steele, Whitney and Ware 
Worktext 1--Do You Know 
Worktext ll--Things Around You 
Worktext 111--Here and There (Not available for examination) 
D. C. Heath and Co., Elementary Science Series, 1955. 
'1 
By Herman and Nina Schneider 
B o o k  ! - - S c i e n c e  f o r  ~ a n d  P l a y  
B o o k  1 1 - - S c i e n c e  f o r  H e r e  a n d  N o w  
- - - -
B o o k  W - - S c i e n c e  F a r  a n d  N e a r  
- - - -
S u g g e s t s  m a n y  s i m p l e  e x p e r i m e n t s  a n a  a c t i v i t i e s  f o r  
t e a c h e r  a n d  c h i l d r e n .  
L .  W .  S i n g e r ,  I n c . ,  E l e m e n t a r y  S c i e n c e ,  1 9 5 5 .  
B y  M c C r a c k e n ,  A r m s t r o n g  a n d  O t h e r s ; .  
R e a d i n e s s - - W e  S e e  
B o o k  ! - - S u n s h i n e  a n d  R a i n  
B o o k  1 1 - - T h r o u g h  ~Year 
B o o k  W - - W l n t e r  C o m e s  a n d  G o e s  
- - - - - - - - - - - - . .  -
B e c k l e y - C a r d y  C o . ,  B y  T h o r n  a n d  H a r b e c k ,  1 9 5 1 .  
P r e - P r i m e r - - L e t ' s  ~ 
B o o k  1 - - L e t ' s  F i n d  O u t  
B o o k  1 1 - - L e t ' s  L o o k  A r o u n d  
- - -
B o o k  m - - L e t ' s  S e e  W h y  
A n  e x a m i n a t i o n  o f  t h e  t i t l e s  o f  t h e s e  b o o k s  w i l l  i n d i c a t e  
t h a t  t h e y  a l l  u s e  t h e  s t a n d a r d  p r i m a r y  a p p r o a c h  t o  l e a r n i n g :  b e g i n  
w i t h  t h e  c h i l d ' s  o w n  f a m i l i a r  s u r r o u n d i n g s  a n d  g r a d u a l l y  e x p a n d  h i s  
u n d e r s t a n d i n g s  a n d  r e l a t i o n s h . i p s  t o  i n c l u d e  t h o s e  t h a t  a r e  f a r t h e r  
a f i e l d .  T h e s e  b o o k s  w e r e  a l l  e x a m i n e d  b y  t h e  w r i t e r  e x c e p t  t h o s e  
2 4  
designated otherwise. They all have manuals to aid the teacher .in 
developing the activities. Reading consultants have worked with the 
authors in the writing of the later texts so that the vocabulary is 
carefully controlled for age and maturity level of comprehension. 
To summarize the textbook survey, Hurley's statement 
concerning the use of textbooks seems fitting: 
Unquestionably teachers in the elementary schools 
wish to meet the growing demand for sc.ience. Many of 
them are hesitant about teaching science because they 
recognize a weakness .in their own backgrounds. Good 
basal science books and the.tr accompanying manuals,, 
written to meet the needs of the classroom teachers,, 
whether they have had previous tra.ining .in science or 
not, perm.it a program of science in which teachers can 
learn with their pup.ils. Science books should not be 
read as other books. The teacher must relate the content 
to the experiences of the group. 5 
25 
5Beatrice D. Hurley. You Can Teach Elementary Science 
(Chicago: Ginn and Company, 195'()")."" 
C H A P T E R  I V  
P R O B L E M  A R E A S  I N  P R I M A R Y  S C I E N C E  
T h a t  s c . i e n c e  h a s  n o t  b e e n  . i n c o r p o r a t e d  m o r e  q u i c k l y  . i n t o  
t h e  c u r r i c u l u m  a t  t h e  p r i m a r y  l e v e l  . i s  p a r t l y  b e c a u s e  m _ a n y  t e a c h e r s  
f e e  1  . i n a d e q u a t e l y  p r e p a r e d  t o  g i v e  c h i l d r e n  p r o p e r  g u i d a n c e  i n  s c . i e n c e  
a c t i v i t i e s .  T h i s  p r o b l e m  i s  . i n  t h e  p r o c e s s  o f  b e i n g  m e t .  P r o g r a m s  
o f  t e a c h e r  e d u c a t i o n  i n c l u d e  c o u r s e s  i n  t h e  t e a c h i n g  o f  e l e m e n t a r y  
s c i e n c e  w h e r e  e m p h a s i s  i s  p l a c e d  o n  c o n t e n t  a n d  m e t h o d  a p p r o p r . i a t e  
t o  t h e  m a t u r i t y  l e v e l  o f  t h e  c h i l d r e n .  M a n y  s c h o o l  s y s t e m s  p r o v i d e  
o p p o r t u n i t . i e s  f o r  t e a c h e r s  t o  a t t e n d  p r a c t i c a l  s c i e n c e  w o r k s h o p s .  
L o c a l  d i s t r i c t s  a . r e  d e v e l o p i n g  a  t w e l v e - y e a r  s c i e n c e  c u r r i c u l u m .  
C o m m i t t e e s  o n  s c i e n c e  a r e  d e v e l o p i n g  l i s t s  o f  l i b r a r y  s o u r c e  m a t e r i a l s  
a n d  s t a n d a r d  l i s t s  o f  e q u i p m e n t .  
J o s e p h  s t a t e s  t h a t  t h e  tea~h.ing o f  s c . i e n c e  i s  c o n s i d e r e d  b y  
m a n y  p r i m a r y  t e a c h e r s  t o  b e  o n e  o f  t h e i r  m o s t  d i f f i c u l t  p r o b l e m s .  
H e  a g r e e s  t h a t  t h e  m o s t  . i m p o r t a n t  t h i n g  i s  t o  p r o v i d e  f i r s t h a n d  
e x p e r i e n c e s ;  t h a t  s c i e n c e  t e a c h i n g  a c h i e v e s  g r e a t e s t  e f f i c . i e n c y  o n l y  
w h e n  r e a l  e x p e r i e n c e s  a r e  p r o v i d e d .  
1  
T h e  t e a c h e r  m u s t  t a k e  h e r  c u e  
l n r .  A l e x a n d e r  J o s e p h ,  " W h a t  t o  T e a c h  i n  S c i e n c e "  
E l e m e n t a r y  S c i e n c e  ( D a r . i e n ,  C o n n e c t i c u t :  E d u c a t i o n a l  P u b l i s h i n g  
C o r p o r a t i o n ,  1 9 5 0 ) .  
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from the children rs interests and their surroundings for her teaching 
·material. Every primary classroom should have a science corner 
where children ea,n place their carefully labeled contributions, 
including living things which are under proper care. 
Branley gave substance to the same idea when he said, 
Fr'equently one hears teachers express doubts as to 
the.ir own abilities. No one person could answer all the 
questions of a room full of children, but every teacher 
should sincerely des.ire to know the answer. She must 
search out the materials and exper.iment until an answer 
.is obtained. This is the approach to scienee--a driving 
desire to f.ind the answers. It is also a basic bah.it that 
every teacher should strive to instill in each and every 
child. 2 
More significant than the feeling of inadequacy on the part 
of the teacher, however, has been the overcrowded curriculum of 
the school. The importance of sc.ience and the natural interests 
of children in scientific phenomena has led to many proposals of 
ways and means to incorporate science into the primary program. 
In the words of Jacobson, 
$eme educators think science should be handled 
incidentally when a particular interest ar.ises. That 
when children have such experiences and spontaneous 
interests, the alert teacher naturally takes advantage 
2Franklyn M. Branley, Associate Astronomer, Amer.ican 
Museum-Hayden Planetarium, New York. "Science in Childhood 
Education," Grade Teacher, AprU, 1957. 
o f  t h e  s i t u a t i o n  t o  e x p a n d  t h e  c h i l d r e n ' s  u n d e r s t a n d i n g .  3  
H e  f e e l s ,  h o w e v e r ,  t h a t  s c i e n c e  t e a c h i n g  i s  t o o  i m p o r t a n t  t o  l e a v e  
e n t i r e l y  t o  c h a n c e .  
C h a s e  r e c o g n i z e s  t h e  s e n s e  o f  p r e s s u r e  t h a t  i s  c o m m o n  
i n  a l l '  o f  t o d a y ' s  s c h o o l s .  H e  c o m m e n t s ,  
C o u r s e s  o f  s t u d y  h a v e  s o  m u c h  c o n t e n t  t o  t t c o v e r
1 1  
t h a t  t e a c h e r s  a n d  c h i l d r e n  h a v e  l i t t l e  t i m e  f o r  t h i n k i n g .  
e x p e r i m e n t i n g ,  c o n t e m p l a t i o n  o r  e n j o y m e n t  i n  t h e  p r o c e s s  
o f  l e a r n i n g .  E v e r y  t e a c h e r  r e c o i l s  f r o m  a n y  p r o p o s a l  
t o  a d d  a n o t h e r  " s u b j e c t "  t o  a n  a l r e a d y  s t a g g e r i n g  l i s t  o f  
r e q u i r e m e n t s .  S c h o o l s  n e e d  t o  p r u n e  o u t  t h e  d e a d w o o d  
. i n  c o n t e n t .  W h a t  r e m a i n s  s h o u l d  c o n s t i t u t e  w h a t  i s  
c o n s i d e r e d  e s s e n t i a l  t o  i n t e l l i g e n t  t h i n k . i n g  a n d  a c t i o n  i n  
t h e  m o d e r n  w o r l d .  4  
S o  w e  c o n c l u d e  t h a t  t h e  d e v e l o p m e n t  o f  i n t e r e s t s ,  
a p p r e c i a t i o n ,  s c i e n t i f i c  c o n c e p t s ,  s c i e n t i f i c  a t t i t u d e s  a n d  m e t h o d s  
a r e  a t t a i n a b l e  f o r  c h i l d r e n  w i t h  t h e  g u i d a n c e  o f  a  t e a c h e r  w h o  h a s  
a  s p i r i t  o f  a d v e n t u r e  e v e n  : i f  h i s  o w n  k n o w l e d g e  h a s  s e r i o u s  g a p s .  
S i n c e  t h e  t r e n d  i n  t h e  m o d e r n  p r i m a r y  c u r r i c u l u m  i s  t o  o r g a n i z e  
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l e a r n i n g  a r o u n d  l a r g e  a r e a s  o f  h u m a n  e x p e r i e n c e  r a t h e r  t h a n  i n  t e r m s  
o f  s u b j e c t  m a t t e r ,  i t  i s  e a s y  t o  h e l p  c h i l d r e n  s e e  r e l a t i o n s h i p s .  A  
3 w 1 1 1 a r d  J a c o b s o n ,  " A  G e n e r a t i o n  o f  S c i e n c e  a n d  a  Y o u n g  
G e n e r a t i o n , "  S c i e n c e  E d u c a t i o n ,  V o l .  3 7 ,  p .  2 1 9 ,  O c t o b e r ,  1 9 5 3 .  
4
J o h n  B .  C h a s e ,  J r . ,  " S t i m u l a t i n g  S c i e n t i f i c  T h i n k i n g , "  
G r a d e  T e a c h e r  - - S p e c . i a l  S c i e n c e  S e c t i o n ,  A p r U ,  1 9 5 7 .  
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unit of study becomes an area of human exper.ience which encompasses 
all the fields of subject matter and draws appropriate content from 
each. Therefore, in promoting more attention to science, we are 
not adding another subject. Rather we are deepening and broadening 
the experiences with content which will provide a sound bas.is for 
thinking and act.ion. The sc.ience program is not rigid. It depends 
not so much on the use of a science period but on cµ.mulat.ive 
results for the year. The new type of program which provides for 
continual growth for the child offers a new role for science .in the 
primary achoo~: it enriches life in the classroom. 
C H A P T E R V  
E Q U I P M E N T  A N D  M A T E R I A L S  F O R  T E A C f f i N G  
P R I M A R Y  S C I E N C E  
W i t h o u t  m a t e r i a l s  o f  s o m e  k i n d  a  s a t i s f a c t o r y  s c i e n c e  
p r o g r a m  i s  a l m o s t  i m p o s s i b l e .  T h e  w o r d  " m a t e r i a l s "  w i l l  i n c l u d e  
a n y t h i n g  w h i c h  i s  u s e d  t o  m a k e  a  c o n c e p t  o f  s c i e n c e  c l e a r  t o  t h e  
c h i l d ' s  u n d e r s t a n d i n g .  T h e y  w i l l  i n c l u d e  b o o k s  f o r  t h e  c h i l d ,  a n d  
b o o k s  f o r  t h e  t e a c h e r ,  v i s u a l  a i d s ,  e q u i p m e n t  a n d  m a t e r i a l s  w i t h  
w h i c h  t o  p e r f o r m  s i m p l e  e x p e r i m e n t s ,  m a t e r i a l s  b r o u g h t  i n t o  t h e  
s c h o o l r o o m  f o r  o b s e r v a t i o n  a n d  t h o s e  b r o u g h t  i n  f o r  c o n s t r u c t i o n  
.  
a c t i v i t i e s .  C r a i g  m a i n t a i n s  t h a t  a l l  t h e  r e s o u r c e s  o f  a  c o m m u n i t y  
a r e  l e g i t i m a t e  a n d  s t i m u l a t i n g  m a t e r i a l s .  N o  m a t t e r  w h a t  t h e  
t y p e  o f  c o m m u n i t y  o r  . i t s  c l i m a t e ,  i t  c a n  p r o v i d e  f i r s t h a n d  c o n t a c t s  
w h i c h  w i l l  f u r n i s h  e v i d e n c e  w i t h  w h i c h  c h i l d r e n  c a n  e x p l a i n  t h e  
w o r l d  . i n  w h i c h  t h e y  l i v e .  A  w a l k  t h r o u g h  t h e  n e i g h b o r h o o d  m a y  
r e v e a l  t o  a n  e n t e r p r i s i n g  t e a c h e r  s u f f i c i e n t  m a t e r i a l  f o r  s c i e n c e  
t e a c h i n g  f o r  w e e k s  a h e a d .
1  
M a n y  s c i e n t i f i c  p r i n c i p l e s  m a y  b e  o b s e r v e d  a n d  d e m o n -
s t r a t e d  w i t h  l i t t l e  o r  n o  e q u i p m e n t .  A  j a r  f u l l  o f  w a t e r  w i t h  a  t i g h t  
1
G e r a l d  s .  C r a i g ,  S c i e n c e  f o r  t h e  E l e m e n t a r y  S c h o o l ·  
T e a c h e r  ( N e w  Y o r k :  G i n n  a n d  C o m p a n y ,  1 9 4 7 ) .  
' I  
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lid may be placed outside to freeze in the winter. The broken jar 
w.ill prove that water expands wh~n it freezes. A sailboat in a 
puddle will prove that wind can push. Even though. many science 
experiences in the primary grades can be carried on with little 
equipment, some is necessary. In the report of the National Council 
for Elementary Sciena.e th.is statement is made, 
Experimental materials are even more important 
than books for a science program for young children. 
The board of education should furnish science materials 
just as it furnishes chalk and other supplies. 2 
It also suggests that a school might prepare a pamphlet listing the 
sources of material at hand along wi~ references for both pup.Us 
and teachers. 
I. EQUIPMENT 
In primary science the emphasis has ~een on simple, 
low cost homemade equtpment. However, we might ask, "Are 
social studies, arithmetic, or music taught with that kind of equip-
ment?" The best science teaching 'will not be accomplished until 
this question is viewed in the light of the value placed upon children •·s 
2Report of the National Council fQr Elementary Science, 
Cleveland Meeting, Science Education, 0ctober, 1953, pp. 254-55. 
3 2  
a c t i v i t i e s  a n d  t h e  m o s t  e f f e c t i v e  u s e  o f  t h e  t e a c h . e r •  s  - µ m e .  
M a n y  o f  t h e  . i t e m s  i n  t h e  f o l l o w i n g  M s t  o f  s u p p l i e s  c o m p i l e d  
b y  Z i m 3  c o m e  u n d e r  t h e  h e a d  o f  r e g u l a r  s e h e o l  s u p p l i e s .  S o m e  o f  
t h e  m a t e r i a l s  w i l l  b e  b r o u g h t  i n  b y  t h e  c h i l d r e n .  · S o m e  m a y  b e  
p u r c h a s e d  l o c a l l y  a n d  a  f e w  i t e m s  m u s t  b e  o b t a i n e d  f r o m  s c i e n c e  
s u p p l y  h o u s e s .  I t  i s  t h e  o b l i g a t i o n  o f  t h e  s c h o o l  a d m i n i s t r a t i o n  t o  
s e e  t h a t  t e a c h e r s  h a v e  t h e  i n s t r u c t i o n a l  m a t e r l a l s  t h a t  t h e y  n e e d .  
M a n y  s c h o o l s  h a v e  " s c i e n c e  c l o s e t s "  w h e r e  a , s u p p l y · o f  t h e s e  m o r e  
e x p e n s i v e  m a t e r . i a l s  a r e  k e p t  s o  t h a t  t h e y  m a y  b e  a v a i l a b l e  t o  a n y  
t e a c h e r  . i n  t h e  s c h o o l .  T h e  m a t e r i a l s  w o u l d  b e  . m o r e  s p e c i a U z e d  
t h a n  t h o s e  w h i c h  t h e  t e a c h e r  w o u l d  k e e p  . i n  h i s  r o o m .  
G l a s s w a r e  
P i n t  a n d  q u a r t  b o t t l e s  
S h a l l o w  d i s h e s  ,  
M i s c e l l a n e o u s  j a r s  
B o t t l e s - - h e a t  r e s i s t a n t  
A q u a r i a  
G l a s s  s h e e t s - - a s s o r t e d  
B e l l s  j a r s  o r  l a r g e  b o t t l e s  
T o o l s  
H a m m e r s  
S m a l l  s a w s  
S c r e w  d r i v e r s  
P l i e r s  
K n i f i e  
C a n  o p e n e r  
B r a c e  a n d  b i t s  
T i n  s n i p s  
P u t t y  k n i f e  
I c e  p . i c k  
F i l e  
H a r d w a r e  S u p p l i e s  
A s s o r t e d  n a i l s  
A s s o r t e d  s c r e w s  
C o p p e r  w i r e  
P i c t u r e  w . i r e  
S t o v e  b o l t s  
3 H e r b e r t  S .  Z i m ,  T h i s  i s  S c i e n c e ,  B u l l e t i n  o f  t h e  A s s o c i -
a t i o n  f o r  C h i l d h o o d  E d u c a t i o n ,  W a s h i n g t o n ,  D .  C .  
Hardware Supplies 
(continued) 
Quick-d17ing enamel 
Paint brushes 
Turpentine 
Denatured alcohol 
Kerosene 
· Dowel sticks, several s.izes 
Glue 
Wire screening 
Staples 
Alcohol lamp 
Lamp chimney 
Steel wool 
Dime store supplies 
String 
Rope 
Candles 
Dyes 
Magnifying glass 
Marbles 
Magnets 
Flower pots 
Fert.ilizer 
Clothespins 
Cellophane 
Pins and needles 
Corks 
Curtain springs 
Cheap scales 
Rubber glo¥es 
Rubber balloons 
Strainers 
Pots 
Sheet oilcloth 
Thermometer 
Sponge 
Drinking glasses 
Potholder 
Mirror 
Electrical Supplies 
Push buttons 
Bell wire 
Dry cell batteries, No. 6 
Flashlight bulbs and sockets 
Electrical be 11 
Light bulbs--several sizes 
Electric heating unit 
Train transformer 
Bell transformer 
Electric hot plate 
Small electric motor 
Lamp cord 
Assorted plugs and sockets 
Flashlight 
Electric fan--rubber blades 
Household Chemicals 
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Household ammonia (use w.ith care) 
White vinegar 
Baking soda 
Washingtsoda 
Sugar 
Iodine solution (use with care) 
Chloride of lime (use with care) 
Peroxide 
Salt 
Scientific Supplies 
Small microscope 
Small telescope 
Electromagnet 
Glass prism 
Barometer 
Good scale 
Telegraph key 
Model glass pump 
Glass tubing 
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S c h o o l  S u p p l i e s  
1 4 . i s c e l l a n e o u s  
W o o d e n  s p o o l s  
G u m m e d  l a b e l s  
I n d i a  i n k  
F i l i n g  c a r d s - . . .  3 x 5  
S t o r a g e  b o x e s , ,  a s s o r t e d  s i z e s  
K e r o s e n e  l a m p  
R u l e r  a n d  y a r d s t i c k  
C h a l k , ,  w h i t e  a n d  c o l o r e d  
P a p e r  c l i p s  
T i n  f o i l  
O l d  c l o c k s  
O l d  p h o n o g r a p h - - f o r  m o t o r  
T i n  c a n s - . . .  s e v e r a l  s i z e s  
A s s o r t e d  c o l o r e d  p a p e r  
T h u m b  t a c k s  
· S c r a p  w o o d  
S a n d .  
P e b b l e s  
S a w d u s t  
B l o t t e r s  
R u b b e r  b a n d s  
S t a p l e r  
E n v e l o p e s  
G e r m i n a t i n g  b o x - - g l a s s '  f r o n t  
A n i m a l  c a g e s ·  
I I .  V I S U A L  A I D S  
V i s u a l  a i d s  o f f  e r  v a l u a b l e  m a t e r i a l s  t o  t h e  p r i m a r y  t e a c h e r .  
T h e s e  i n c l u d e  m o t i o n  p i c t u r e s
1  
f i l m s t r i p s , ,  m a p s .  c h a r t s ,  . m o d e l s ,  
e x h i b i t  c a s e s ,  l i v i n g  m a t e r i a l s  s u c h  a s  p l a n t s  a n d  a n i m a l s ,  f l a n n e l  
b o a r d s ,  a n d  p i c t u r e s .  E t t e n  h a s  t h e  f o l l o w . i n g  t o  s a y  a b o u t  v i s u a l  
a i d s :  
A  g r e a t  d e a l  h a s  b e e n  s a i d  a b o u t  t h e  f e a s i b i l i t y  
o f  u s i n g  v i s u a l  a . i d s  i n  t h e  t e a c h i n g  o f  e l e m e n t a r y  
s c h o o l  s c i e n c e . ·  S c i e n t i f i c  i n s t r u c t i o n  t h a t  l a c k s  t h e  
u s e  o f  s u c h  a i d s  i s  i n c o m p l i e t e .  A u d i o - v i s u a l  a i d s  
p r o v i d e  c o n c r e t e  e x p e r i e n c e s  . i n  s i t u a t i o n s  w h e r e  t h e  
p r o b l e m  s t u d i e d  m a y  b e  r e m o t e  a s  t o  t i m e  a n d  p l a c e ,  
a s  w e l l  a s  b e y o n d  t h e  a b i l i t y  o f  t h e  c h i l d  t o  v i s u a l i z e .  
T h e  s e l e c t i o n  o f  a h  a i d  s h o u l d  d e p e n d  u p o n  w h a t  i s  
t o  b e  a c c o m p l i s h e d .  A n  a i d  s h o u l d  p r o m o t e  u n d e r -
s t a n d i n g ,  i n t e r e s t ,  a p p r e c i a t i o n , ,  a n d  h e l p  d e v e l o p  
c e r t a i n  t e c h n i q u e s  o r  c o n c e p t s .  I t  s h o u l d  n o t  e x i s t  f o r  
the mere sake of having something going on in the class-
room. Materials are valuable only if they contribute to 
the achievement of educational purpose. Perhaps the 
greatest service rendered by the use of visual aids is 
to be found in. the lower elementary grades where textbook 
comprehension iS' not developed enottgh to analyze science 
concepts via the printed page. 4 . 
A picture file is always a useful aid in primary work. 
Pictures of commonly known animals. commonly known plants 
including trees, natural phenomena such as lightning, floods or 
volcanic erupt.ions., and any others that demonstrate something 
that occurs in our environment are invaluable. 
F.ilms are useful only when they can supplement a direct 
experience or when the direct exper.ience is .impossible. The. 
following lists of films,, filmstrips and slides are suggestive of 
those that are available for the use of primary teachers. Others 
may be found listed in film catalogs which are provided in most 
schools. The code letters for film companies are found at the end 
of this section. 
Films 
The Seasons 
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Spring is Here--{Library FUm) Early signs of spring such as flowers, 
4John F. Etten., "Audio-Yisual Aids to Science," Grade 
Teacher, Spec.ial Science Section, April., 1957. 
f r o g  e g g s ,  w o o d c h u c k s  c o m i n g  o u t  o f  h i b e r n a t i o n ,  b i r d s  
f e e d i n g  t h e i r ·  b a b i e s ,  c h i c k s  h a t c h i n g , .  e l k  s h e d d i n g  
a n t l e r s ,  n e w  a r r i v a l s  a t  t h e  z o o ,  b e a r  c u b s ,  a n d  a  y o u n g  
f a l f t l .  
S p r i n g  o n  t h e  F a r m - . . .  ( E B F )  1 1  m i n u t e s ,  ~olored • .  S h o w s  t y p i c a l  
s p r i n g  a c t i v i t i e s  o n  t h e  f a r m ,  d i s c o v e r i e s  t h e  c h . i l d r e n  m a k e  
i n  f i e l d  a n d  o r c h a r d ,  b a b y  a n i m a l s ,  e t c .  
S u m m e r  o n  t h e  F a r m - - ( E B F )  1 1  m i n u t e s ,  b & w  • .  S h o w s  h o w  t h e  
c h a n g i n g  s e a s o n s  a f f e c t  p l a n t s ,  a n i m a l s . ,  f a r m  l i f e  a n d  
a c t i v i t i e s .  
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A u t u m n  o n  t h e  F a r m - - ( E B F )  1 1  m i n u t e s ,  b & w .  S h o w s  f a r m  a c t i v i -
t i e s  o n  t h e  f a r m  i n  t h e  f a l l .  
W i n t e r  o n  t h e  F a r m - - ( E B F )  1 1  m i n u t e s ,  c o l o r e d .  S h o w s  f a r m  l i f e  
i n  t h e  w i n t e r .  
W h e n  W i n t e r  C o m e s - - ( L i b r a r y  F i l m )  A  q u i c k  r e v i e w  o f  t h e  t h r e e  
p r e c e d i n g  s e a s o n s ,  m a r e ' s • t a i l  c l o u d s ,  s n o w f a l l ,  s n o w f l a k e s  
g r e a t l y  m a g n i f i e d . ,  b u f f a l o e s ,  b e a r s ,  e l k ,  o t t e r s ,  t u r k e y s ,  
h a r e s ,  a n d  w o o d c h u c k s .  
P l a y  i n  t h e  S n o w - - ( E B F )  S h o w s  t h e  a c t i v i t i e s  o f  c h i l d r e n  i n  t h e  
s n o w .  b u i l d i n g  a  s n o w m a n ,  p l a y i n g  g a m e s ,  s l i d i n g  a n d  
s k i i n g .  A p p r o p r . i a t e  c l o t h i n g ,  ~ood h e a l t h  h a b i t s , _  a n d  s a f e  
p l a y  i n  t h e  s n e w  a r e  d e p i c t e d .  
W e a t h e r  
A i r - - ( G a t e w a y ,  1 9 5 0 )  1 0  m i n u t e s ,  b & w .  T h e  u s e s ,  p r o p e r t i e s ,  a n d  
i m p o r t a n c e  o f  a i r  t o  a n i m a l  l i f e ,  p l a n t  l i f e ,  i n d u s t r i e s  a n d  
c o m m e r c e .  
A i r ·  A l l  A r o u n d  U s - - ( Y A F ,  1 9 4 8 )  1 0  m i n u t e s ,  b & w .  C l a s s r o o m  
d e m o n s t r a t . i o n s  o f  a i r  p r e s s u r e ,  c o n t r a c t i o n  a n d  e x p a n s i o n  
o f  a i r ,  a n d  c o m p r e s s i o n  o f  a i r .  
B l o w ,  W i n d ,  B l o w - - ( C o r o n e t ,  1 9 5 2 )  1 0  m i n u t e s ,  b & w .  T h e  s t o r y  
o f  w i n d  s e e n  t h r o u g h  t h e  e y e s  o f  J o h n n y .  H o w  w i n d  c a n  t u r n  
w i n d m i l l s ,  k n o c k  d o w n  t r e e s ,  h e l p  k i t e s  t o  f l y .  
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Clouds Above--(Bailey, 1952) 11 minutes, b&w. Four main types of 
clouds, absorption of water by air, condensation into rain. 
Our Weather--(EBF) Wher weather begins, why it changes, how it 
'is observed and forecast. (Good for third grade, can be 
used for first an4 second with proper background of discussion~ 
Should be previewed.) 
What Makes Rain--(YAF) To introduce the young child to the concepts 
of evaporation and condensation as they apply to the water cycle. 
Machines 
Airplane Trip--(EBF) 11 minutes, b&w. A trip on an airplane from 
• Los Angeles to Salt Lake City. Plane instruments .and operation 
are simply explained. 
Boats--(EBF) 11 minutes, b&w. · Nancy and Roger on a Hudson River 
boat. Shows different types of boats and shows how the 
machines make the boats go. 
Bus Driver--(EBF) The story of a cross-country bus trip by a 
small boy. 
Energy--(Gateway, 1950) 10 minutes, b&w. A boy's muscle, a 
spi"in~ gasoline engines, air, steam, electricity, and 
water sources of energy. 
Electricity--(Gateway, -1~52) 10 minutes, b&w. Operation of an 
electric train, how power .is generated, transmitted and 
used. 
Mach.ines Do Work--(YAF) Introduces the four basic types of 
\... machines and points out how the.ir everyday application helps 
us do our work. 
Machines--(Gateway) 8 minutes, b&w. Examples of slmple 
machines. 
Passenger Train--(EBF) A trip on a d.iesel powered passenger 
train. 
P i r r o  a n d  t h e  A l a r m  C l o c k - - ( O f f i c i a l  F i l m s )  1 0  m i n u t e s ,  b & w .  A  
P u p p e t  s h o w s  h o w  t o  t e l l  t i m e .  
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P i r r o  a n d  t h e  L a m p - - (  O f f i c i a l )  1 0  m i n u t e s ,  b & w .  H e  l e a r n s  a b o u t  
l i g h t  f o r  r e a d i n g ,  t h e  s w i t c h ,  b u l b  a n d  t h e  p u r p o s e  o f  t h e  
c o r d  i n  b e t w e e n .  
P i r r o  a n d  t h e  S c a l e - - ( O f f i c l a l )  1 0  m i n u t e s ,  b & w .  D e m o n s t r a t e s  t h e  
p r i n c i p l e  o f  w e i g h t  a n d  b a l a n c e  w i t h  a  s e e - s a w .  
P i r r o  a n d  t h e  T e l e p h o n e - - ( O f f i c . i a l )  1 0  m i n u t e s ,  b & w .  H e  l e a r n s  
h o w  t o  d i a l  a  t e l e p h o n e  a n d  m a k e  a  c a l l .  
S a i l i n g  a  T o y  B o a t - - ( E B F ,  1 9 5 3 )  5  m i n u t e s ,  c o l o r e d .  F r a n k  l e a r n s  
t o  s e t  a  r u d d e r  o n  a  t o y  b o a t  s o  i t  w i l l  r e t u r n  f r o m  o u t  o n  a  
p o n d .  
S i m p l e  M a c h i n e s - - L e v e r s - - ( C o r o n e t )  6  m i n u t e s ,  b & w  o r  c o l o r e d .  
H o w  l e v e r s  w o r k  a n d  d i f f e r e n t  f o r m s  o f  l e v e r s .  
S i m p l e  M a c h i n e s - - P u l l e y s - - ( C o r o n e t )  6  m i n u t e s ,  b & w  o r  c o l o r e d .  
E x p l a i n s  t h e  p r i n c i p l e  o f  o p e r a t i n g  a  p u l l e y .  
P l a n t s  
G a r d e n i n g - - ( E B F )  1 0  m i n u t e s ,  b & w .  A  c h i l d ' s  g a r d e n  r a i s i n g  
p r o j e c t  f r o m  s e l e c t i o n  o f  s e e d s  t o  t h e  r a i s i n g  o f  c r o p s .  
G r o w t h  o f  F l o w e r s - - ( C o r o n e t )  A  r e c o r d i n g  o f  t h e  g r o w t h  a n d  l i f e  
h i s t o r y  o f  f i o w e r s .  
P l a n t  G r o w t h - - ( E B F )  P r e s e n t s  t h e  l i f e  h i s t o r y  o f  t h e  p e a  p l a n t  f r o m  
s p r o u t i n g  s e e d  t o  r i p e n e d  s e e d  d i s p e r s a l .  
W h a t  i s  S o i l  ? - - ( F i l m s )  S h o w  t h a t  w h i l e  s o i l  i s  e s s e n t i a l  t o  a l l  l i v i n g  
t h i n g s ,  t h e y ,  i n  t u r n ,  a f t e r  t h e i r  l i f e  i s  d o n e  c o n t r i b u t e  t o  t h e  
f o r m a t i o n  o f  t h e  s o . i l .  
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Water Animals 
Beach and Sea Animals--(EBF) 10 minutes, b&w. Starfish, sea 
urchins, crabs, cuttlefish, octopus, crayfish, snail, lobster, 
shriri:lp, scallop an:d sea cucumber. 
Frog--(EBF) 10 minutes, b&w. The entire life cycle of frog. 
No Vacancy--(Kenneth Holst) 3 minutes, b&w. A humorous account 
of berm.it crabs, the.tr nature, and how they survive. 
Pond Life--(EBF, 1950) 11 minutes, b&w. Representative animals 
at various water levels. Dependence of animals upon one 
another. Principle of survival that helps keep pond life in 
balance. 
We Visit the Seashore--(YAF) 10 minutes, b&w. The beach, 
fishing, coast guard, making sand castles, gathering sea 
shells. 
Birds 
Birds of North America--I, II, and ID (EBF) 15 minutes each, 
colored. 
Friends of the Air--(Bell and Howell) colored, 10 minutes. 
Our bird visitors, common birds we might see. 
Robin Redbreast--(EBF) 10 minutes, b&.w. The story of a rob.in 
family from the time the mother and father build the nest 
until the young are able to care for themselves. 
Animals 
Adventures of Bunny Rabbit--(EBF) Shows the habits and character-
istics of rabbits in their natural environment. 
Animal Babies--(Am. Film Registry) Baby b.irds and baby animals 
that would be of interest to young children. 
A n i m a l s  o f  t h e  Z o o - - ( E B F )  S h o w s  m a n y  z o o  a n i m a l s  a n d  t h e  k i n d  
o f  f o o d  t b . e y  e a t .  
B a b y  A n i m a l s - · ( Y A . F )  I n t r o d u c e s  a n d  e x p l a i n s  s u c h  c o n c e p t s  a s  
~degree a n d  n a t u r e  o f  p a r e n t a l  c a r e  a m o n g  a n i m a l s ;  
r e l a t i o n s h i p s  b e t w e e n  t h e  n u m b e r  o f  y o u n g  a n d  t h e  a m o u n t  
o f  p a r e n t a l  c a r e  a n d  c h a n c e s  o f  s u . r v i v a l .  
B a b y  B e a r - - ( B r a y )  A  b a b y  b e a r  i s  f o u n d  s t a r v i n g  i n  t h e  O r e g o n  
w o o d s .  I t  i s  t a : k , e n  h o m e  a n d  b r o u g h t  u p  a s  a  p e t  b y  t h e  
c h i l d r e n  w h o s e  o t h e r  p e t  i s  a  f o x  t e r r i e r .  
B e a r  a n d  I t s  R e l a t i v e s - - ( C o r o n e t )  S h o t s  o f  t h e  r a c c o o n ,  p a n d a ,  
k o d i a k .  b e a r ,  g r i z z l y ,  p o l a r ,  a n d  A m e r i c a n  b l a c k  ~ar. 
B l a c k  B e a r  T w i n s - - ( E B F )  S h o w s  t h e  e x p e r i e n c e s  o f  a  f a m i l y  o f  
c a m p e r s  w h i l e  w a t c h i n g  t h e  a n t i c s  o f  a  c o u p l e  o f  h u n g r y  a n d  
m i s c h i e v o u s  t w i n  b e a r s .  
C a r e  o f  P e t s - - { E B F )  N a t u r a l  s c e n e s  o f  p e t s  a n d  i n s t r u c t i o n s  
c o n c e r n i n g  p r o p e r  c a r e  o f  t h e m .  
C i r c u s  A n i m a l s - - ( B a i l e y ,  1 9 4 7 }  1 1  m i n u t e s ,  b & w .  A c t i v i t i e s  o f  
c i r c u s  a n i m a l s  a n d  h o w  t h e y  t r a v e l .  
C o m m o n  A n i m a l s  o f  t h e  W o o d s - - { E B F )  1 0  m i n u t e s ,  b & w .  S h o w s  
s e v e r a l  c o m m o n  a n i m a l s  i n  t h e i r  n a t u r a l  h a b i t a t .  
D a y  a t  t h e  Z o o - - { N .  Y .  Z o o l . )  J o h n  K i e r n a n  n a r r a t e s  t h i s  f i l m  
t r i p  t h r o u g h  t h e  B r o n x  Z o o  i n  N e w  Y o r k  C i t y .  
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E l e p h a n t s - - ( E B F )  S h o w s  t h e  h a b i t s  o f  M u m b o , ,  t h e  c i r c u s  p e r f o r m e r .  
T a k e n  a t  a  f a r m  w h e r e  c i r c u s  a n i m a l s  a r e  t r a i n e d .  
F a r m  A n i m a l s - - { E B F )  T h e  c a r e  a n d  a c t i v i t i e s  o f  f a r m  a n i m a l s .  
N a t u r a l  s o u n d s  a r e  i n c l u d e d .  
- F a r m y a r d  B a b i e s - - ( C o r o n e t ,  1 9 5 2 )  1 0  m i n u t e s ,  b & w  • .  S e l f -
e x p l a n a t o r y .  
G o a t s - - { E B F )  T h e  l i f e  o f  g o a t s  a n d  k i d s  o n  a  g o a t  f a r m . ·  S h o w s  
m i l k i n g  a n d  c a r e  o f  g o a t s .  
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Gray Squirrel--(EBF) Shows the animals from the age of one wee.k 
until they are full grown. 
Grey Owl's Little Brothers--(NFB) 10 minutes, b&w. Canadian 
woodsman and a beaver construct a winter home. 
Grey Owl's Neighbors--(NFB) Available from Univ. of Wash • 
. Similar to previous--more animals. 
Grey Owl's Strange· Guests-.(NFB) Univ. of Wash. More of the life 
of the owl and forest creattlres. 
How Nature Protects Animals--(EBF) 10 minutes, b&w. Ways 
various animals are provided with devices to conceal 
themselves. 
Insect Zoo--(EBF, 1950) 10 minutes, colored. Ted1s and Susan's 
zoo consisted of insects. Characteristics of insects in 
general.· 
Kangaroos--(EBF, 1953) 10 minutes, b&w:. Habits and behavior 
of the animals in Australia. 
Kitty Cleans Up--{i'AF) 10 minutes, b&w;o Getting the kitten ready 
for a pet show. Emphasizes cleanliness. 
Let's Look at Animals--(YAF) This film uses the device of 
animation. Shows how animals vary in size, move in 
different ways and have different kinds of covering. 
Life in the Aquarium--(YAF) Shows how to set up and stock a 
classroom aquarium and explains how fish, tadpoles and 
snails live .in water. 
Live Teddy Bears--(EBF, 1947) 11 minutes, b&w. The life of 
the koala in .its natural habitat. 
Mother Duck's Surprise--(YAF, 1950) 11 minutes, b&:w. Mother 
Duck disappears from the farmyard. Father Duck looks for 
her, finds her on a nest hafohing ducklings. 
N a t u r e
1
t ; J  E n g i n e e r s - - J W i l d  L i f e  F i l m s ,  1 9 5 1 )  1 0  m i n u t e s ,  c o l o r .  
L i f e  e n  t h e  b e a v e r ,  b u i l d i n g  h o m e s  a n d  d a m s ,  c a r e  o f  y o u n g  
a n d  p r o t e c t i o n  f r o m  e n e m i e s .  
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O u r  A n i m a l  N e i g h b o r s - - ( C o r o n e t )  S h o w s  t e n  c o m m o n  s m a l l  a n i m a l s ,  
b a t ,  r a b b i t ,  s q u i r r e l ,  c h i p m u n k , ,  g o p h e r ,  d e e r  a n d  m e a d o w  
m i c e ,  s h r e w ,  m o l e  a n d  f o x  s q u i r r e l .  
P o u l t r y  o n  t h e  F a r m - - ( E B F )  . A d u l t  a n d  y o u n g  c h i c k e n s , .  d u c k s ,  g e e s e  
a n d  t u r k e y s .  S o u n d s  a n d  a c t i v i t i e s .  ·  
R a c c o o n - - ( E B F )  5  m i n u t e s ,  b & w .  L i f e  a n d  h a b i t a t .  
S a n  D i e g o  Z o o - - ( S a n t a  F e )  O n e  o f  t h e  w o r l d ' s  g r e a t e s t  c o l l e c t i o n s  
o f  b i r d s , ,  a n i m a l s  a n d  r e p t U e s .  
S h e p ,  t h e  F a r m  D o g - - ( E B F )  S h o w s  t h e  d u t i e s  o f  a  C o l l i e  d o g  o n  t h e  
f a r m .  
S n a k e s  C a n  B e  l n t e r e s t i n g - - ( Y A F )  1 0  m i n u t e s , ,  b & . w .  S n a k e s  o f  
v a r i o u s  t y p e s ,  l i f e  c y c l e ,  h a b i t s ,  e c o n o m i c  i m p o r t a n c e  t o  
m a n .  
S n a p p i n g  T u r t l e - - ( E B F ,  1 9 4 0 )  1 1  m i n u t e s ,  b & w .  L i f e ,  h a b i t a t ,  
e g g s ,  h a t c h i n g ,  h i b e r n a t i o n .  
S p o t t y ,  T h e  S t o r y  o f  a  F a w n - - ( C o r o n e t ,  1 9 5 0 )  1 0  m i n u t e s ,  b & w .  
A d v e n t u r e s  o f  a  f a w n  i n  t h e  n o r t h  w o o d s .  
S q u e a k  t h e  S q u i r r e l - - ( C h u r c h i l l - W e x l e r )  H o w  t h e  a n i m a l  c a n  f i n d  
f o o d  t h a t  i s  h i d d e n .  V a l u e  o f  s c i e n t i f i c  m e t h o d  f o r  i n v e s t i g a t i n g  
a n i m a l  b e h a v i o r .  
T h r e e  L i t t l e  B r u i n s  i n  t h e  W o o d s - - ( C a s t l e )  U n u s u a l  s h o t s  o f  
b a b y  b e a r s  a n d  o t h e r  w i l d  a n i m a l s  o f  t h e  w o o d s .  
T h r e e  L i t t l e  K i t t e n s - - ( E B F )  T h e  f a r m e r ' s  w i f e  f o u n d  t h e m  i n  t h e  
b a r n  w i t h  t h e i r  m o t h e r .  S h o w s  . c h a r a c t e r i s t i c s  o f  c a t s .  
Z o o - - ( E B F )  1 0  m i n u t e s ,  c o l o r e d .  W i l d  a n i m a l s  l i v i n g  i n  a  z o o  
w h i c h  i s  u n i q u e  b e c a u s e  o f  t h e  n a t u r a l  h a b i t a t  o f  t h e  c a g e s .  
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Zoo Babies--(Coronetl 10 minutes, colored. Physical characteristics 
and habits of monkeys, kudus, gnus, lion~ peacocks, alligators 
and bears. Relationship of the babies to their parents. 
Miscellaneous 
B.ig Little Things--(Foster) Things are shown as they are and 
then shown through a magnifying glass: toothbrush, soap 
bubbles, comb, pencil, sand, soap. 
Fire--(Ge.teway, 1952) 10 minutes, b&w. At a famUy barbecue 
children learn what is needed to make a fire, what fire does 
for man, how controlled. 
Magnetism--(Coronet) Shows what magnetism is, types of magnets, 
uses of magnets and electro-magnets. 
Magnets--(YAF) Shows the nature and behavior of magnets. 
Water--(Gateway, 1950) 10 minutes, b&w. Explanation of three 
forms of water: solid, liquid, and gas. 
Slides and Filmstrips 
Row-Peterson Textfilms in Science: Color filmstrips .• 
' 
These are designed to be used with the Unitexts on the same 
subject. For primary use there must be some preliminary 
discussion and readiness for the films. Film topics: · 
You and the Universe, The Sun and Its Family, Earth's 
Nearest Ne.ighbor, Picttm"es .in the Sky, Simple Machines,, 
~r About Us, Telling Trees Apart, Clouds, Rain and Snow, 
Insects, Flowers, Fruits, Seeds, L.iving Th.ings, Seeds 
and Seed Travelers. 
Simple Machines--(YAF) Color filmstrip. Description and use of 
Simple machines. 
Fundamentals of Machines--(Keyview) 42 slides. 
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A n i m a l s  o f  t h e  W o o d l a n d  P a r k  Z o o - - 5 0 .  c o l o r  s l i d e s .  O r d e r  t h r o u g h  
t h e  U n i v e r s i t y  o f  W a s h i n g t o n  V i s u a l  A i d s  D e p a r t m e n t ,  
S e a t t l e ,  W a s h i n g t o n .  
S i n g e r  F i l m s t r i p s - - C o l o r .  W e a t h e r ,  P l a n t s ,  a n d  A n i m a l s .  
P r i m a r y  S c i e n c e - - ( E B F )  S e r i e s  o f  s i x  i n  c o l o r .  
K e y  t o  F i l m  C o q e  
E B F  - - E n c y c l o p e d i a  B r i t a n n i c a  F i l m s ,  W i l m e t t e ,  I l l i n o i s  
Y A F  - - Y o u n g  A m e r i c a  F i l m s , ,  N e w  Y o r k  1 7 ,  N e w  Y o r k  
C o r o n e t  - - C o r o n e t  F i l m s , ,  C h i c a g o , ,  I l l i n o i s  
K e y v i e w  - - K e y s t o n e  V i e w  C o m p a n y , ,  M e a d v i l l e , ,  P e n n s y l v a n i a  
B a i l e y  - - B a i l e y  F i l m s ,  H o l l y w o o d  8 ,  C a l i f o r n i a  
I  
G a t e w a y  - - G a t e w a y  P r o d u c t i o n s ,  S a n  F r a n c i s c o ,  C a l i f o r n i a  
C h u r c h i l l - W e x l e r  F i l m  P r o d u c t i o n s ,  L o s  A n g e l e s ,  C a l . i f o r n i a  
C a s t l e  - - C a s t l e  F i l m s ,  P a r k  A v e n u e ,  N e w  Y o r k  
B r a y  - - B r a y  S t u d i o s ,  S e v e n t h  A v e n u e ,  N e w  Y o r k  
L i b r a r y  - - L i b r a r y  F i l m s ,  W e s t  F o r t y - f i f t h  S t r e e t ,  N e w  Y o r k  
B e l l  a n d  H o w e l l  - - B e l l  a n d  H o w e l l  C o m p a n y ,  C h i c a g o ,  I l l i n o i s  
R o w  P e t e r s o n  P u b l i s h i n g  C o m p a n y ,  E v a n s t o n ,  I l l i n o i s  
T h e  L .  W .  S i n g e r  C o m p a n y ,  . S y r a c u s e ,  N e w  Y o r k  
m. PRINTED MATERIALS 
Firsthand observation and experiences are the most 
appropriate sources of informatlon for primary science teaching. 
However, printed materials are necessary for reference when , 
r 
trying to find the answers to the questions of children. Books and 
magaz.ines with science content are most fascinating to young 
• 
children. Branley asserts,, 
There are numerous good science books of substance 
geared to the middle and upper grades but there is a 
paucity of science literature for the primary ~rades. 
Fortunately, such material is. now appearing. 
It is unwise for a teacher to choose books from a list 
without first having an opportunity to examine them. A careful 
perusal before purchase would enable her to choose materials that 
would better fit her needs. Schneider g.ives some suggestions to 
follow when selecting science books for children. He asks, "Does 
the book make sense to you; is the book accurate in the light of the 
child's maturity and experience; is it attractive; and .is it right for 
the age level of the reader? 11 8 Using these principles as a guide 
45 
7Franklyn M. Branley, "Science in Childhood Education" 
The Grade Teacher, Special Science Section,, April,, 1957. 
8Herman Schneider, "Science Books and You," The Grade 
Teacher,, Spec.ial Science Section, April, 1957. -
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t h e  f o l l o w i n g  b o o k s  w e r e  s e l e c t e d  a s  a  s a m p l e  l i s t  w h . i c h  w o u l d  b e  
;  
s u i t a b l e  f o r  c h i l d r e n  i n  t h e  p r i m a r y  a g e  g r o u p .  S o m e  b o o k s  f o r  t h e  
t e a c h e r ' s  r e f e r e n c e  a n d  b a c k g r o u n d  a r e  a l s o  l i . s t e d  a s  w e l l  a s  o t h e r  
p r i n t e d  m a t e r i a l s .  
B o o k s  F o r  C h i l d r e n  
~
A l l e n ,  G e r t r u d e  E .  E v e r y d a y  B i r d s .  B o s t o n : .  H o u g h t o n  M i f f l i n  
C o m p a n y ,  1 9 4 3 .  
B e r t a i l ,  I n e z .  S u m m e r  ~Winter• N e w  Y o r k :  V e r i t a s ,  1 9 4 6 .  
B l o u g h ,  G l e n n  O . ,  a n d  B e r t h a  M .  P a r k e r .  D o i n g  W o r k .  E v a n s t o n ,  
I l l i n o i s ,  R , o w  P e t e r s o n  C o m p a n y ,  1 9 4 3 .  
•  W a t t  f o r  t h e  S u n s h i n e .  N e w  Y o r k :  M c G r a w  H i l l  
_ _ _  B _ o _ o _ k _ C , . , . . . o m p a n y  , - r 9 5 4 .  
1 9 5 6 .  
A f t e r  t h e  ~Goes ~· N e w  Y o r k :  W h i t t l e s e y ,  
B r a n l e y ,  F r a n k l y n  M _ . ,  a n d  E l e a n o r  K .  V a u g h a n .  M i c k e y ' s  M a g n e t .  
N e w  Y o r k :  T h e  C r o w e l l  C o m p a n y ,  1 9 5 6 .  
B u f f ,  M a r y  a n d  C o n r a d .  D a s h  a n d  D a r t .  N e w  Y o r k :  T h e  V i k i n g  
P r e s s ,  1 9 4 2 .  - - -
C o l m o n t ,  M a r i e .  A l o n g  t h e  C o a s t .  N e w  Y o r k :  H a r p e r  B r o t h e r s ,  
1 9 4 9 .  
D ' A u l a i r e ,  I n g r i  M .  a n d  E d g a r  P .  A n i m a l s  E v e ? : 7 ! : h e r e .  G a r d e n  
C i t y ,  N e w  Y o r k :  D o u b l e d a y ,  D o r a n  a n d  C o m p a n y ,  1 9 5 4 .  
D o w n e r ,  M a r y  L o u i s e .  T h e  F l o w e r .  N e w  Y o r k :  W .  R .  S c o t t , ,  1 9 5 5 .  
E b e r l e ,  l r m e n g a r d e .  H o p ,  S k i p ,  a n d  F l y .  N e w  Y o r k :  H o l i d a y  H o u s e , ,  
1 9 3 7 .  
Erickson, Phoebe. The True Book of Small Animals of the Pond. 
Chicago: Chi1:dNni s. Press, 1 Qi3. - -- -
Flack, Marjorie. Topsy. New York:·Doubleday, Doran, 1940. 
Garelick, May. What's Inside? New York: W. R. Scott, 1955. 
Green, Mary M.cBurney. Everybody~~ Bou.se. New York: 
W. R. Scott, 1944. 
Harris, Norma and Louise. Hummer and Buzz. Boston: Little, 
---Brown and Company, 1956. 
Hoke, John. The First Book of Snakes. New York: Watts, 1953. 
Hogner, Dorothy Childs. Frogs and Polliwogs. New York: The 
Crowell Company, 1956. 
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Humphries, Dona. Zoo Book. New York: The Holt Company, 1947. 
Janice. It's Spring, It's Spring. New York: Lothrop, Lee and 
Shepherd Company, 1956. 
Kane, Henry B. The Alphabet of Birds, Bugs and Beasts. Boston: 
Houghton Mifflin Company, 1938. 
------· The Tale of the Bullfrog. New York: Alfred A. Knopf, 
1941. 
King, Eleanor and Wellmer Pessels. Garden Creatures. New York: 
Harper Brothers, 1939. 
Lathrop, Dorothy P. Who Goes There? New York: The Macmillan 
Company,, 1935. - -
Lenski, Lois. The Little Train. New York: Oxford University 
Press, 19'iO. 
Lewellen, John. Tomml Learns to Fly. New York: The Crowell 
Company,, 1956. 
------· Toys At Work. Chicago: The ChUdren's Press, 1956. 
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H o n e y b e e s .  C h i c a g o :  C h i l d r e n ' s  P r e s s ,  1 9 5 6 .  
•  
M o o n ,  S u n ,  a n d  S t a r s .  C h i c a g o :  C h U d r e n ' s  P r e s s ,  
- - - ·  
--~~-~---~~ 
1 9 5 5 .  
P a r k e r ,  B e r t h a  M .  S e e d s  a n d  S e e d  ' r r a v e l e r s .  N e w  Yor~ H a r p e r  
B r o t h e r s ,  1 9 4 1 .  ~-
P e t e r s h a m , ,  M a u d  a n d  M i s k a .  ~ S t o r 1  ~ o f  T r a n s p o r t a t i o n .  
P h i l a d e l p h i a :  J o h n  C .  W i n s t o n  C o m p a n y ,  1 9 3 3 .  
P h i l l i p s , ,  M a r y  G .  T h i n g s  ! E ! ! .  G o .  ~hicago: R a n d  M c N a l l y ,  1 9 4 1 .  
P o d e n d o r f ,  I l l a .  T h e  T r u e  B o o k  o f  S e a s o n s .  C h i c a g o :  T h e  C h i l d r e n ' s  
P r e s s ,  1 9 5 5 : - - - - -
•  I n s e c t s ;  T r e e s ; ·  P e b b l e s  a n d  S h e l l s ;  A n i m a l s  o f  t h e  
- - - - - S e _ a s _ h _ o - r e ;  A n i m a l  B a b i e s ;  W e e d s  a n d  W i l d f l o w e r s .  C h i c a g o :  
C h i l d r e n ' s  P r e s s .  -
- - - - - - ·  S c i e n c e  E x p e r i m e n t s .  C h i c a g o :  C h i l d r e n ' s  P r e s s ,  
1 9 5 4 .  
P e a s e ,  J o s e p h i n e .  _ ! ! . _ S e e m s  L i k e  M a g i c .  N e w  Y o r k :  R a n d  M c N a l l y ,  
1 9 4 6 .  
R e y ,  H a n s  A .  A n y b o d y  A t  H o m e ?  B o s t o n :  H o u g h t o n  M i f f l i n ,  1 9 4 2 .  
S c h l e i n ,  M i r i a m .  I t ' s  A b o u t  T i m e .  N e w  Y o r k :  Y o u n g  S c o t t  B o o k s ,  
1 9 5 5 .  - - - .  
S e h l o a t ,  G .  W a r r e n  J r .  T h e  M a g i c  o f  W a t e r .  N e w  Y o r k :  C h a s .  
S c r i b n e r ' s  S o n s ,  1 9 5 5 .  
S c h n e i d e r ,  H e r m a n  a n d  N i n a .  H o w  B i g  i s  B i g ?  F r o m  S t a r s  t o  A t o m s .  
N e w  Y o r k :  W .  R .  S c o t t ,  1 9 5 0 .  
S e l s a m ,  M i l l i c e n t .  ~to C h i c k .  N e w  Y o r k :  I n t e r n a t i o n a l ,  1 9 4 6 .  
S i m o n ,  N o r m a .  A  T r e e  f o r  M e .  N e w  Y o r k :  L i p p i n c o t t ,  1 9 5 6 .  
S e a r s ,  P a u l  M .  F i r e : £ I y .  N e w  Y o r k :  H o l i d a y  H o u s e ,  1 9 5 6 .  
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Webbe.r, Irm,~ E., ,!!p Above~ Down Below. New York: W. R. 
Scott, 1943. 
------· ~ere in the World. New York: W.R. Scott, 1947. 
Webb, Addison. B,irds In Their Homes. Ga;rden,City: G;i,rden City 
PubliShing Company, 1947. 
Wygant, Elsie A. Wheel, ~. and W.ing •. Chicago: Follett Publish-
ing Company, 1937. 
Ylla. Big~ Little. New York: Chas. Scr.ibner's Sons, 1938. 
Zim, Herbert S. What's Inside of Me? New York: Wm. Morrow 
and Company .. 1946. . --
------· Lightning and Thunder. New York: Morrow, 1946. 
• The Great Whales. New Y9rk: Morrow, 1951. 
------
Books for Teachers 
Baer, Marian E. W.ithout Fire. New Yorkt Rinehart, 1946. A book 
of experiments. 39 pages. 
Blackwood, Paul E.. Science Experiment Books for Children. U. s. 
Office of Education, Washington, D. c. 
Blough, Glenn O., and Paul S. Blackwood, Teaching Elementary 
Science. Washington, D. C.: U. s. Off.ice of Education. 
A bulletin. 
Blough, Glenn O~ Elementary Science Series. Washington, D. C.: 
U. S. Printing Office, 1947. 
Burnett,, R •. Will. Teaching Science in the Elementary School. 
New York: Rinehart and Company, 1953. 
Craig,, Gerald S. Scie.nce for the Elementary School Teacher. 
Chicago: Ginn ~d Company, 1949. 
G a r r i s o n ,  C h a r l o t t e  G .  S c i e n c e  E x p e r i e n c e s  f o r  L i t t l e  C h i l d r e n .  
·  N e w  Y o r k :  C n a s .  S c r i b n e r ' s  S o i t S ,  1 9 3 9 .  
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P o d e n d o r f ,  I l l a .  T h e  T r u e  B o o k  o f  S c i e n c e  E ? C P : e r i m e n t s .  C h i c a g o :  
C h i l d r e n ' s  P r e s s ,  1 9 5 4 .  
S c h n e i d e r ,  H e r m a n  a . n d  N i n a .  S c i e n c e  F u n  w i t h  M i l k  C a r t o n s .  
N e w  Y o r k :  M c G r a w  H i l l ,  1 9 5 3 .  - - - -
•  L e t ' s  F i n d  O u t .  N e w  Y o r k :  W .  R .  S c o t t ,  1 9 4 6 .  
- - - - - -
V e s s e l  a n d  W o n g .  H o w  t o  S t i m u l a t e  Y o u r  S c i e n c e  P r o g r a m .  S a n  
F r a n c i s c o ;  F e a r o n  P u b l i s h e r s ,  1 9 5 5 ,  
B u l l e t i n .  T h i s  i s  S c i e n c e .  W a s h i n g t o n ,  D .  C . :  A s s o c i a t i o n  f o r  
C h i l d h o o d  E d u c a t i o n ,  1 9 4 5 .  
F o r t y - s i x t h  Y e a r b o o k .  P a r t  I .  N a t i o n a l  S o c i e t y  f o r  t h e  S t u d y  o f  
E d u c a t i o n .  C h i c a g o :  U n i v e r s i t y  o f  C h i c a g o  P r e s s .  1 9 4 7 .  
E d u c a t i o n  B r i e f  N u m b e r  1 2 ,  E x p e r i m e n t i n g  i n . E l e m e n t a r y  S C i e n c e .  
W a s h i n g t o n ,  D .  C . :  u .  S .  O f f i c e  o f  E d u c a t i o n ,  E l e m e n t a r y  
D i v i s i o n .  
M i s c e l l a n e o u s  
A m e r i c a n  M u s e u m  o f  N a t u r a l  H i s t o r y .  N e w  Y o r k .  P o s t  C a r d  
P i c t u r e s  o f  A n i m a l s .  F r e e .  
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S U G G E S T E D  A C T I V I T I E S  
T h e  t e r m  e x p e r i m e n t  m a y  h a v e  a  v e c y - s p e c i a l  a n d  
r e s t r . i c t e d  m e a n i n g  a m o n g  s c i e n t i s t s .  B u t  a m o n g  o h . i l d r e n  i t  i s  
u s e d  t o  d e s c r i b e  a n y  a c t i v i t y  i n  w h i c h  t h e y  m a n i p u l a t e  m a t e r i a l s  
a n d  w a t c h  t o  s e e  w h a t  h a p p e n s .  A n  e x p e r i m e n t  i s  . , e t t i n g  u p  a  
p r o c e d u r e  t o  f i n d  o u t  s o m e t h i n g  a b o u t  s o m e  m a t e r i a l s  o r  f o r c e s  
a n d  f o l l o w i n g  t h r o u g h  t o  s e e  w h a t  r e s u l t s .  I t  e n a b l e s  c h i l d r e n  t o  
o b t a i n  b y  d i r e c t  o b s e r v a t i o n  s o m e  d e s i r e d  i n f o r m a t i o n  a b o u t  t h i n g s  
i n  t h e i r  n a t u r a l  e n v i r o n m e n t .  
I n  o r d e r  f o r  e x p e r i m e n t s  t o  y i e l d  v a l i d  a n d  m e a n i n g f u l  
r e s u l t s  t h e y  n e e d  t o  b e  c a r e f u l l y  p l a n n e d .  I n  t h e  E d u c a t f o n  B r . i e f  
N u m b e r  t w e l v e ,  w e  f i n d  thes~ s u g g e s t i o n s  g i v e n :  H e l p  c h i l d r e n  s t a t e  
w h a t  t h e y  a r e  t r y i n g  t o  f . i n d  o u t ;  e n c o u r a g e  t h e m  t o  f o r m  a  h y p o t h e s i s  
a s  t o  t h e  o u t c o m e ;  p l a n  t h e  p r o c e d u r e s  t o  b e  f o l l o w e d ,  m a t e r i a l s  
n e e d e d ,  o b s e r v a t i o n s  t o  b e  m a d e  a n d  t h e  r e c o r d s  t h a t  s h o u l d  b e  
k e p t ;  k e e p  t h e  e x p e r i m e n t  a s  s i m p l e  a s  p o s s . i b l e ;  u r g e  c h i l d r e n  t o  
d i s c u s s  t h e i r  o b s e r v a t i o n s ;  c a u t i o n  t h e m  a g a i n s t  m a k i n g  c o n c l u s i o n s  
a b o u t  c a u s e  a n d  e f f e c t ;  a n d  d i s c u s s  t h e  r e l a t i o n s h i p  o f  t h e  r e s u l t s  t o  
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other things which are important to the ~ldrea. l 
It would be·tmpossible irt the scope of this paper to give 
an exhaustive list of experiments for primary age ehildreu. A few 
will be cited as examples of the type of activities that are suitable. 
A third grade experimented to see the eff eet of. heat on the growth 
of seeds. By placing jars of_planted seeds on the radiator, on the 
- \ 
floor,, and in the refrigerator, they set up a controlled experiment 
whereby they might find the answer to their question. -. A tumbler 
put over a burning candle proved that fire cannot burn without air. 
So they decided that a blanket was more effective to put out a small 
home fire than water. A simple f.ire extinguisher was demonstrated 
by putting some vinegar on soda in a glass. When effervescing 
ceased the glass was tipped and a lighted candle inserted. When it 
went out the children could see that something other than air was 
present~, 
There are many questions the children ask that do not 
allow for experimentation but can be answered by observation and 
demonstration. The following activities are samples of those 
lEflucation Briefs,, Number 12, E~rirnenting ~ 
Elementary Sc.ience, U. S. Department of Health,, Education and 
Welfare, U. S. Office of Education, Washington 25, D. C., 1954. 
c a r r i e d  o n  . i n  p r i m a r y  r o o m s  i n  o n e  b u i l d i n g  d u r i n g  o n e  y e a r :  
W l n d  c a n  p u s h - - o b s e r v e  a  s a i l b O a t  i n  a  p u d d l e  o n  a  
w i n d y  d a y , ,  o r  } ) l o w  a  b o a t  a c r o s s  a  s i n k  f i l l e d  w i t h  w a t e r ,  
w a t c h  a  p . i n ' W h e e l  o r  a  w i n d m i l l  i n  t h e  W i n d ,  o r  c l o t h e s  
b l o w i n g  o n  a  l i n e .  ·  ·  
A i r  c o n t a i n s  w a t e r - - p u t  w a t e r  i n t o  t w o  m e t a l  c a n s .  
P l a c e  i c e  c u b e s  i n  o n e  o f  t h e m  a n d  w a t c h  t h e  w a t e r  c o l l e c t  
o n  t h e  c o l d e r  o n e .  
A i r  t a k e s  u p  s p a c e - - l n v e r t  a  g l a s s  . i n  a  p a n  o f  w a t e r .  
T h e  w a t e r  w i l l  r i s e  o n l y  a  s h o r t  d i s t a n c e .  
A i r  e x e r t s  p r e s s u r e - - F i l l  a  t u m b l e r  w i t h  w a t e r .  
P l a c e  a  c a r d b o a r d  o v e r  t h e  t o p .  T u r n  i t  o v e r  q u i c k l y  a n d  
t h e  w a t e r  w i l l  n o t  c o m e  o u t .  U s e  a  m e d i c i n E r  d r o p p e r - -
t h e  a i r  i n  t h e  b u l b  f o r c e s  t h e  l i q u i d  o u t .  E m p t y  t h e  f i s h  
b o w l  w i t h  a  r u b b e r  t u b e .  T h e  a i r  p u s h i n g  o n  t h e  w a t e r  
i n  t h e  t a n k  f o r c e s  t h e  w a t e r  o u t  o f  t h e  t u b e .  
A i r  e x p a n d s  w h e n  h e a t e d - - P l a e e  a  s m a l l  b a l l o o n  
o n  t h e  n e c k  o f  a  s m a l l  b o t t l e .  S e t  t h e  b o t t l e  i n  a  p a n  
o f  w a t e r .  H e a t  t h e  w a t e r  a n d  t h e  b a l l o o n  w i l l  i n f l a t e .  
T h e r e  i s  a i r  i n  s o i l - - P o u r  w a t e r  o n  s o i l  a n d  w a t c h  
t h e  b u b b l e s  c o m e  u p .  O b s e r v e  a n g l e w o r m s  c o m i n g  t o  t h e  
s u r f a c e  f o r  a i r  w h e n  r a i n  s o a k s  t h e  s o i l .  
E v a p o r a t i o n - - W a t c h  w a t e r  b o i l  f r o m  a  p a n  o n  a  h o t  
p l a t e .  W a t c h  s i d e w a l k s  d r y  a f t e r  a  r a i n .  W a t e r  m u s t  b e  
a d d e d  t o  t h e  a q u a r i u m .  P a i n t i n g s  a n d  c l a y  o b j e c t s  d r y .  
W h e n  w a t e r  f r e e z e s  i t  e x p a n d s - - S e a l  a  l i d  o n  a  j a r  
l e v e l  f u l l  o f  w a t e r .  P l a c e  o u t s i d e  i n  f r e e z i n g  t e m p e r a t u r e .  
T h e  j a r  w i l l  b r e a k  a n d  p r o v e  t h e  p o i n t .  
W h a t  d o e s  s n o w  c o n s i s t  o f ?  C a r e f u l l y  f i l l  a  j a r  w i t h  
s n o w ,  d o  n o t  p a c k  i t  d o w n .  A l l o w  i t  t o  m e l t .  S n o w  
c o n s i s t s  o f  w a t e r ,  a i r ,  a n d  d i r t .  T h e y  a t e  n o  m o r e  s n o w .  
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Thermometer readings--Outside· temperatures were 
recorded carefully during the year. A comparison of the 
high and .low for each month was made as well as comparing 
the month·s. A wooden model of a thermometer with a red 
t. 1.1 II d h ape, mercury was use sot e children could set it each 
· · day to correspond w.ith the one outdoors. 
Tools make work eas.ier--Roll.ing books on pencils to 
sbow the pr.inciple of the wheei; pushing objects up a ramp; 
opening a can of paint with a screw driver or other lever 
to demonstrate that principle. 
Caterpillars were caught in the fall and put .in jars 
wtth a bran.eh. They formed cocoons and emerged as 
butterflies or moths in the spring. 
Keeping an aquarium with various kinds of fish, snails, 
arid water plants, and a terrarium with woodland plants 
and insects. 1 
Growing bulbs in the winter. Rooting slips of plants 
for gifts to take home. Watching pussyw:illow branches 
flower and form roots for planting. 
Wasp's nest brought in from the mountains. Led to 
a study of papermaking in the third grade group. 
Blue-tailed sk.ink brought in and kept for three months 
in a jar of sand. Discovered why it could not live in 
captivity in the winter. It must have live insects. 
55 
Some natural phenomena can be observed most effectually -
by the means of field trips. The resources of the community which 
can be used for science activities depends upon local factors. The 
teacher should be aware of the possibilities in her own community. 
Suggested areas for plant and animal life include the woods, meadows, 
swamps, streams, sky mountains or seashore. W.ithin the city or 
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l i m i t e d  e n v i r o n m e n t  a r e  p a r k s ,  g r e e n h o u s e s ,  e m p t y  l o t s ,  b a c k y a r d s ,  
p e t  s h o p s ,  m u s e u m s ,  a n d  r o a d s i d e s .  F a r m s  a n d  d a i r i e s  a r e  
u s u a l l y  c l o s e  e n o u g h  f o r  f i e l d  t r i p s  a l s o .  
F o r  o t h e r  a r e a s  o f  s c i e n c e ,  v a r i o u s  i n d u s t r i e s  s u c h  a s  
f u . e l s  a n d  h e a t i n g ,  c o m m u n i c a t i o n ,  t r a n s p o r t a t i o n  a n d  m a n u f a c t u r i n g  
'  
m a y  b e  u t i l i z e d .  T h e  f a c i l i t i e s  i n  t h e  s c h o o l  b u i l d i n g  m a y  b e  u s e d  
t o  g r e a t  a d v a n t a g e .  T h e  c i r c u l a t i o n  o f  s t e a m  i n  t h e  p i p e s ,  t h e  w a t e r  
s y s t e m ,  a n d  · t h e  e l e c t r i c  l i g h t s  a r e  c o n v e n i e n t  o b j e c t  l e s s o n s  f o r  
m a n y  s c i e n t i f i c  p r i n c i p l e s .  
T h e  r e s o u r c e  o f  p e o p l e  c a n  b e  v e r y  i m p o r t a n t .  P r o -
f  e s s i o n a l  a n d  a m a t e u r  s c i e n t i s t s  a r e  o f t e n  w i l l i n g  t o  c o m e  t o  s c h o o l  
t o  s h a r e  t h e i r  k n o w l e d g e .  C o l l e c t o r s  o f  r o c k s ,  m i n e r a l s .  s h e l l s  
o r  p l a n t s  a r e  u s u a l l y  g l a d  t o  e x p l a i n  t h e  o b j e c t s  t h e y  h a v e  c o l l e c t e d .  
H o b b y i s t s  w h o  r a i s e  f i s h ,  b i r d s  o r  p l a n t s  a r e  a l s o  e f f e c t i v e  r e s o u r c e  
p e o p l e .  T h e  f i r e m a n ,  t h e  t e l e p h o n e  r e p a i r  m a n  a n d  t h e  f r u i t  w a r e -
h o u s e  f o r e m a n  a r e  t y p i c a l  o f  s p e c i a l i s t s  w h o  c a n  l i v e n  t h e  s c i e n c e  
p r o g r a m .  A n  o r c h a r d i s t  w h o  h a d  b e e n  t o  H a w a i i  b r o u g h t  f i l m s  
o f  t h e  I s l a n d s ,  i n c l u d i n g  a n  a c t u a l  e r u p t i o n  o f  M a u n a  L o a  i n  c o l o r ,  
a n d  g a v e  a  t r a v e l  t a l k .  T h e  e x p l a n a t i o n  o f  t h e  v o l c a n i c  e r u p t i o n  w a s  
o f  g r e a t  s c i e n t i f i c  i n t e r e s t  e v e n  t o  f i r s t  g r a d e r s .  P e o p l e  a r e  t o o  
. i m p o r t a n t  a s  r e s o u r c e s  t o  b e  o v e r l o o k e d .  
57 
A science corner in the school room, even if it is just a 
shelf or a small table. helps to keep interest high. CoUections 
made by the children are more valuable than any other at this age 
because of the firsthand interest involved. The science corner 
giv~s them a place to display the objects they bring in and a place 
' 
to set up their experiments for observation. Children bring plants, 
animals and insects to share and observe. Worms and caterpillars 
arrive in jars. Rocks and minerals are added to the collection as 
well as shells and seeds of all kinds. A science corner is almost 
( 
indispensable. 
The activities that have been mentioned are suggestive 
of the possibilities in the area of scientific exploration even on the 
m9St elementary level. If primary children are given mater.ials, 
encouragement, and a teacher who shares their enthusiasm for 
"finding out. " science will emerge from the realm of the magic and 
unreal into real discovery and learning. In the words of Burnett: 
The world needs to be learned. The child wants 
to learn .it. If we recognize the child for what he is and 
the world for its deeper meanings to the mature mind we 
will remove the artificial barriers so common in many 
classrooms and allow learning to proceed. 2 
2wn1 R. Burnett, Teaching Science ~ the Elementary 
School (New York: Rinehart and Company, 1953), p. 21. 
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· E V A L U A T I O N  I N  T H E  P R I M A J \ Y  S C I E N C E  P R O G R A M  
E v a l u a t i o n  i n  a  p r o g r a m  o f  s c i e n c e  i n  t h e  p r i m a r y  g r a d e s  
i s ·  a  c o n t i n u o u s  p r o c e s s .  - B l o u g h  s a y s , ,  
T h e r e  i s  s t i l l  m u c h  t o  l e a r n  a b o u t  h o w  t o  e v a l u a t e  
t h e  c o n t r i b u t i o a  o f  science~ a s  w e l l  a s  o f  o t h e r  a u b . j e c t s , ,  
t o  t h e  g e n e r a l  g r o w t h  a n d  d e v e l o p m e n t  o f  c h i l d r e n .  I t  
i s  d e s i r a b l e  f o r  c h i l d r e n  t o  h e l p  e v a l u a t e  t h e i r  O W J . t .  wor~. 
A s  w e  w o r . k  m o r e  w i t h  c h i l d r e n  i n  c a r r y i n g  o n  e v a l u a t i o n , ,  
o u r  k n o w l e d g e  o f  e v a l u a t i o n  p r o c e d u r e s  w i l l  i~re~., 
1  
R u t h  S t r i c k l a n d  s e e m e d  t o  b e  i n  a g r e e m e n t  w h e n  s } \ e  - W r o t e ,  
E v a l u a t i n g  i s  n o t  t h e  f i n a l  s~p q f  a - P N C l t . S S - } l t { t  a  
p a r t  o f  t h e  p r o c e s s  f r o m  b e g i n n i n g  t o  e n d .  T h r o u g h  
g u i d a n c e  i n  e v a l u a t i o n .  c h . i J . U e n  l e a r n  t o  t a k e  n o t e  o f  
s t r e n g t h s  a s  w e l l  a s  w e a k n e s s e s .  2  
T h e  m e a s u r . a b l e  o u t c o m e s  o f  s c i e n c e  a s  l i s t e d  b y  G r e e n e  
i n c l u d e  k n o w l e d g e s , ,  s k i l l s ,  c o n c e p t s  a n d  u n d e r s t a n d i n g s , ,  a p p l i c a t i o n s , ,  
a t t i t u d e s  a n d  i n t e r e s t s .  H e  e x p l a i n s  t h a t  m o s t  t e s t s  t e n d  t o  o v e r -
e m p h a s i z e  i n f o r m a t i o n  a n d  k n o w l e d g e  a s  t h e  g o a l  o f  s t u d y .  ·  S k i l l  
t e s t s  s h o u l d  b e  o f  p e r f o r m a n c e  r a t h e r  t h a n  p a p e r  a n d  p e n c H  t e s t s  
a n d  s h o u l d ,  a s  f a r  a s  p o s s i b l e , ,  m e a s u r e  t h e  r e l a t . i o n , a . l  a s p e c t s  o f  
l a l e n n  o .  B l o u g h  a n d  P a u l  E .  B l a c k w o o d ,  S c i e n c e  T e a c h i n g  
i n  S m a l l  T o w n  a n d  R u r a l  S c h o o l s .  ( W a s h . i n g t o n , ,  D .  C .  : - u .  S .  O f f i c e  o f  
E d u c a t i o n , ,  1 9 5 5 ) .  
2
R u t h  S t r i c k l a n d ,  T h e  L a n g u a g e  A r t s  i n  t h e  E l e m e n t a r y  
S c h o o l  ( B o s t o n :  D .  C  • .  H e a t h  a n d  C o m p a n y ,  1 9 5 1 ) .  
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science. He also maintains that attitudes and intents have not as yet 
been defined clearly so cannot be adequately evaluated. 3 Blough 
further states that little of significance has been accomplished in 
measuring growth in ability to use the scientific method of problem 
solving, .in development of scientific attitudes, or in appreciation of 
and interest in the natural environment. 4 
Observation of pupUs as they participate in class experi-
ences and activities, and as they react in problem situations seems 
to be the best way of evaluating growth .in some of the more intangible 
qualities which can be developed through the teaching of science. The 
knowledge a child has acquired may be measured a little more 
concretely. Little has been done in this area for 1he primary grades. 
Greene states that no standardized primary tests are known arid but 
few have been developed for the upper elementary grades. 5 
With these facts in mind, the writer has devised six tests 
which were given to approximately three hundred forty children in the 
3Greene, Gerberich and Jorgensen, Measurement and 
Evaluation in the Elementary School (New York: Longmans Green 
and Company, 1953). 
4olenn O. Blough and Paul E. Blackwood, Teaching 
Elementary Science (Washington, D. c.: U. S. Office ot Education, 
1948). 
5Greene, ~· cit., p. 511. 
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p r i m a r y  g r a d e  g r o u p  i n  a n  a t t e m p t  t o  d i s c o v e r  t h . e  p o s s i b i l i t y  o f  
m e a s u r i n g  s o m e  o f  t h e  k n o w l e d g e s  a n d  u n d e r s t a n d i n g s  p o s s e s s e d  
b y  c h i l d r e n  o f  t h i s  a g e  g r o u p .  T h e  t e s t s  a r e  e x p l o r a t o r y  : i n  n a t u r e .  
T h e y  a r e  d e s i g n e d  t o  c h e c k  t h e  e x t e n t  o f  t h e  i n f o r m a t i o n  t h e  c h i l d  
h a s  . i n  t h r e e  a r e a s  o f  s c i e n c e  w h i c h  a r e  c o m m o n l y  d e v e l o p e d  i n  t h e  
p r i m a r y  g r a d e s .  T h e s e  a r e a s  i n c l u d e  S e a s o n s ,  A i r  a n d  W a t e r ,  
a n d  T o o l s  a n d  M a c h i n e s .  
A s  a  p r e f a c e  t o  t h e  p r e p a r a t i o n  o f  t h e s e  t e s t s  s c i e n c e  
t e x t b o o k s  f o r  t h e  p r i m a r y  g r a d e s  p u b l i s h e d  b y  s e v e r a l  p u b l i s h i n g  
c o m p a n i e s  w e r e  e x a m i n e d .  T h e s e  t h r e e  a r e a s  w e r e  i n c l u d e d  i n  
e v e r y  t e x t  f o r  e v e r y  g r a d e  . i n  a  m o r e  o r  l e s s  c o m p r e h e n s i v e  w a y .  
T h e  S c i e n c e  C u r r i c u l u m  O u t l i n e  p l " e p a r e d  b y  t h e  W e n a t c h e e  S c i e n c e  
C u r r i c u l u m  C o m m i t t e e  i n c l u d e d  t h e s e  a r e a s  a s  . i m p o r t a n t  o n e s  f o r  
t h i s  a g e  g r o u p .  W i t h  t h i s  a s s u r a n c e  t h a t  t h e  t o p i c s  c h o s e n  w e r e  
s u i t a b l e  f o r  p r i m a r y  u s e ,  t h e  t e s t s  w e r e  p r e p a r e d .  T h e y  a r e  d e s i g n e d  
t o  b e  a s  n e a r l y  a s  p o s s i b l e  n o n - r e a d i n g  t e s t s  s o  t h a t  s c i e n c e  l e a r n i n g s  
a r e  t e s t e d  r a t h e r  t h a n  r e a d i n g  s k i l l s .  
T h e  c o o p e r a t i o n  o f  t w e l v e  t e a c h e r s , ,  f o u r  f o r  e a c h  o f  g r a d e s  
o n e ,  t w o ,  a n d  t h r e e , ,  w a s  s e c u r e d  f o r  t h e  a d m i n i s t e r i n g  o f  t h e  t e s t s .  
T h e y  w e r e  i n s t r u c t e d  t o .  f o l l o w  t h e  d i r e c t i o n s  w h i c h  a c c o m p a n i e d  t h e  
t e s t s  a n d  t o  f i l l  o u t  t h e  q u e s t i o n n a i r e  w h i c h  w a s  i n c l u d e d  f o r  e a c h  a r e a .  
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Each teacher checked her own tests for her own information. The 
writer then rechecked all tests to be certai.J:l that they were all 
scored in the same way. 
The tests were administered d\lring the last quarter of 
the school year, so that children in the first grade lJ.ad. learned the 
' . " ' 
words "yes" and "no" and had become !amiliar with testing techniques. 
The sample tests shown on the following pages are 15~µ'-.. ~~planatory. 
. . 
Figure 3 shows the instruction sheet for the second test for each 
topic tested. Figure 5 shows the child's work sheet for the second 
test for e~h topic. T}l.e questionnaire as UJustrated by Figure 12 
was completed by the teacher for each of the areas tested. 
The results of the tests are shown in table form ip 
Figure 13. F.igure 14 shows the results of the first part of the 
questionna.ire for teachers and the rema.inder of it ls discussed in the 
paragraphs following the figure. 
6 2  
S E A S O N S  
T E S T  I ,  
P r o v i d e  e a c h  c h i l d  w i t h  a  p i c t u r e  t e s t  s h e e t  a n d  a  p e n c i l .  
I~struct t h e m  t o  d r a w  a  l i n e  u n d e r  t h e  o n e  ; y o u  t e l l  a b o u t .  D r a w  
a  l i n e  u n d e r :  
I n  r o w  1  - - t h e  n u m b e r  t h a t  t e l l s  h o w  ma~ s e a s o n s  t h e r e  a r e .  
I n  r o w  2  - - t h e  t r e e s  w e  c o u l d  s e e  i n  w i n t e r .  
I n  r o w  3  - - t h e  t w o  c h i l d r e n  t h a t  a r e  d r e s s e d  f o r  s u m m e r .  
I n  r o w  4  - - e a c h  a n i m a l  t h a t  s l e e p s  a l l  w i n t e r .  
I n  r o w  5  - - t h e  o n e s  y o u  c a n  s e e  i n  t h e  f a l l .  
I n  r o w  6  - - t h e  o n e s  w e  c a n  s e e  i n  t h e  s p r i n g .  
R o w  1  - - 4  
R o w  2  - - f i r s t  a n d  t h i r d  o n e s .  
R o w  3  - - f i r s t  a n d  l a s t  o n e s .  
R o w  4 :  - - b e a r  a n d  t u F t l e .  
K e y  
R o w  5  - - b i r d s  f l y i n g ;  l e a v e s  f a l l i n g .  
R o w  6  - - t u l i p s ;  b i r d ' s  n e s t .  
T h e  hi~est p o s s i b l e  s c o r e  i s  e l e v e n .  C o u n t  t h e  n u m b e r  r i g h t .  
G r a d e  l e v e l  
N u m b e r  o f  c h i l d r e n  t e s t e d  
- - - - - -
- - - - - - - -
R a n g e  o f  s c o r e s  
M e d i a n  s c o r e  
---~-~-~~ 
F i g u r e  1  
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3 
4 
5 
Name 
-------
Number right __ _ 
Figure 2 
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T E S T  I I  
D i r e c t i o n s :  P r o v i d e  e a c h  c h i l d  w i t h  a  ' y e s  o r  n o '  t e s t  s h e e t ,  a  
m a r k e r  t o  h e l p  h i m  k e e p  h i s  p l a c e  ( e s p e c i l . l l y  i m p e r t a n t  f o r  g r a d e  
o n e )  a n d  a  p e n c i l .  D i r e c t  t h e  c h i l d r e n  t o  w r i t e  t h e i r  n a m e s  i n  t h e  
p l a c e  p r o v i d e d .  T h e y  a r e  t h e n  r e a d y  t o  b e g i n  t h e  t e s t .  S a y  t o  t h e m ,  
" I f  t h e  s e n t e n c e  o r  q u e s t i o n  I  r e a d  t o  y o u  i s  t r u e  d r a w  a  l i n e  u n d e r  t h e  
y e s .  I f  i t  i s  n o t  t r u e  d r • w  a  l i n e  u n d e r  the~· W h e n  y o u  h a v e  
f . i n i s h e d ,  m o v e  t h e  m a r k e r  d o w n  t o  t h e  n e x t  n u m b e r .  "  
R e a d  t h e  s e n t e n c e s  s l o w l y  e n o u g h  s o  t h a t  a l l  m a y  h a v e  
t i m e  t o  t h i n k  a b o u t  t h e m .  N o  t i m e  l i m i t  h a s  b e e n  s e t  s i n c e  u n d e r -
s t a n d i n g s  a n d  n o t  s p e e d  a r e  b e i n g  t e s t e d .  T h e  h i g h e s t  p o s s i b l e  
s c o r e  i s  t w e n t y .  C o u n t  t h e  n u m b e r  t h a t  a r e  r i g h t .  
G r a d e  l e v e l  
N u m b e r  o f  c h i l d r e n  t e s t e d  . •  
R a n g e  o f  s c o r e s  •  
M e d i a n  s c o r e  •  
F i g u r e  3  
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SEASONS TEST II 
Questions to be read by the teacher: Key 
1. Does the sun warm things? Yes 
2. Do we wear warmer clothing in summer than we do in 
winter? No 
3. Are summer days longer than winter days? Yes 
4. Do some animals have to find food in the snow? Yes 
5. Do all plants die in the winter? No 
6. Do all birds go to a warm place in the winter? No 
7. Does water freeze when .it gets very cold? Yes 
8. Do we plant seeds in the Spring? Yes 
9. Do all trees lose their leaves in winter? No 
10. Do some animals hibernate in winter? Yes 
11. Is it dark when you go to bed in winter? Yes 
12. Does the sun come up before you wake up in summer? Yes 
13. Do plants grow outdoors in the winter? No 
14. Is it warmer in summer because the sun shines longer? Yes 
15. Do people and animals have to get ready for w.inter? Yes 
16. Is winter a good time for baby animals? No 
17. Are most baby animals born in the Spring? Yes 
18. Is air warmer .in summer and colder .in the winter? Yes 
19. Do we wear less clothing in the summer because the air 
is warmer? Yes 
20. Does the farmer raise food for people and animals in 
the spring and summer? Yes 
Figure 4 
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(  
T e s t  I I  
I  
r  
' .  
'  
1 .  Y e s  
N o  
~ 1 1 .  Y e s  
N o  
2 .  Y e s  
N o  1 2 .  Y e s  N o  
3 .  Y e s  
N o  1 3 .  Y e s  N o  
4 .  Y e s  N o  1 4 .  Y e s  
N o  
5 .  Y e s  N o  
1 5 .  Y e s  
N o  
6 .  Y e s  N o  
l , 6 .  Y e s  
N o  
7 .  Y e s  
N o  
1 7 .  Y e s  N o  
8 .  Y e s  
N o  
1 8 .  Y e s  N o  
9 .  Y e s  N o  1 9 .  Y e s  
N o  
1 0 .  Y e s  
N o  2 0 .  Y e s  N o  
N a m e  ~~~~~~~~~~~~~ 
N u m b e r  r i g h t  ~~~~~~~~-
F i g u r e  5  
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A.IR AND WATER TEST I 
Instruct the children to look at the square with the one in 
u. Put a line under the thing that answera the question. Read the 
question and allow plenty of time for thought. Move to the square 
with the two in it. Continue .in the same way. 
Questions: 
1. Wh.ich one tells how hot .it is? 
2. Which one needs air to live? 
3. Which one does moving air push? 
•· Which one shows water in the air? 
5. Which tree shows moving air? 
6. Which one would we see when the air is very cold? 
7. Which thermometer shows a cold day? 
8. In which one is air pushing water? 
9. In which one do we see wind making a machine .work? 
10. Which one shows water going into the air? 
Key 
1. thermometer 6. snowman 
2. tree 7. the one at twenty degrees 
3. sailboat 8. slanting rain 
4. cloud 9. windmill 
5. leaning tree 10. pan of water 
Highest possible score is ten. Count the number right. 
Grade level Number of children tested • 
------
Range of scores Median score 
-------
Figure 6 
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AIR AND WATER TEST II 
1. Air may change from warm to cold Yes 
2. A thermometer tells.how warm or how cold the air is. Yes 
3. Wind is moving .air. Yes 
4. There is nothing in the air. No 
5. Air does not weigh anything. No 
6. When water evaporates it goes into the air. Yes 
7. Water in warm air will collect on cold objects. Yes 
8. You can never see water in the air. No 
9 •. We can see clouds~ rain and snow in the ~.ir. Yes 
10. There is air in a p.ile of snow. Yes 
11. Water evaporates faster when it is cold. No 
12. Fog is a cloud on the ground. Yes 
13. Air is always clean. No 
14. Air is all around us everywhere. Yes 
15. Moving air pushes things. Yes 
16. Moving air makes some machines work. Yes 
17. All living things need air and water. Yes 
18. When the wind blows hard it always rains. No 
19. Ice is frozen water. Yes 
20. Snow changes the temperature of the air. No 
Figure 8 
J  
T O O L S  
T E S T  l  ·  
D i r e c t i o n s :  T e l l  t h e  c h i l d r e n  t h a t  t h e y  a r e  t o  f i n d  t h e  p i c t u r e s  
i n  e a c h  r o w  t h a t  y o u  t e  1 1  . t h e m  a b o u t ; .  B e & L , ! ? 1 1 : r i g  w i t h  t h e  f . i r s t :  
R o w  1  - - D r a w  a  l i n e  u n d e r  t h e  t o o l s  f a t h e r  m i g h t  u s e .  
R o w  2  - - D r a w  a  l i n e  u n d e r  t h e  t o o l s  m o t h • r  m ! P t  u s e .  
R o w  3  - - D r a w  a  l i n e  u n d e r  t h e  t w o  t o o l s  a  t . r . J n e r  w o u l d  u s e  
o n  t h e  f a r m .  
7 0  
R o w  4  - - D r a w  a  l i n e  u n d e r  t h e  t o o l s  w e  m i g h t  u s e  i n  t h e  s c h o o l r o o m .  
R o w  5  - - D r a w  a  l i n e  u n d e r  t h e  t o o l s  m o t h e r  W O \ l l d  u s e  w h e n  m a k i n g  
a  d r e s s .  
R o w  8  - - D r a w  a  l i n e  u n d e r  t h e  t o o l s ' w e  w o u l d  u s e  w h e n  m a l t j . p g  a  
g a r d e n .  
K e y  
R o w  1  - - h a m m e r .  s a w  
R o w  2  - - i r o n ,  b r o o m  
R o w  3  - - t r a c t o r .  t r u c k  
R o w  4  - - p e n c i l  s h a r p e n e r ,  p e n c i l  
R o w  5  - - s c i s s o r s ,  n e e d l e  
R o w  6  - - h o e .  r a k e  
C o u n t  t h e  n u m b e r  t h a t  a r e  r i g h t .  H i g h e s t  p o s s i b l e  s c o r e  i s  1 2 .  
G r a d e  l e v e l  
N u m b e r  o f  c h i l d r e n  t e s t e d  
- - - - - -
R a n g e  o f  s c o r e s  
M e d i a n  s c o r e  
- - - - - - -
- - - - - - -
F i g u r e  9  
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5 
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Name Number right 
---
Figure 10 
T O O L S  , A N D  M A C B l f ' l •  T E S T  l l  
S t a + e m e n t s  t o  b e  r e a d  b y  t h e  t e a c h e r : -
1 .  
A  t o o l  i s  s o m e t l t j : n g  w e  u s e  t o  m a k e  O \ W  _ _  w o r k  e a s i e r .  
2 .  
A  m a c h i n e  i s  a  t o o l .  
3 .  
I t  i s  e a s . i e r  t o  c a r r y  a  h e a v y  b o x  t h a n  t o  r o l l  it~ 
4 .  
S o m e  t o o l s  h a v e  w h e e l s  o n  t h e m .  
s .  
W h e e l s  a r e  u s e d  i n  w o r k  a n d  p l a y .  
6 .  - S o m e  m a c h i n e s  h a v e  w h e e l s  t o  m a k e  t h e m  r u n .  
7 .  . A  s l e d  c a n  b e  m o v e d  e a s i e r  t h a n  a  w a g o n .  
8 .  
W e  u s e  t o o l s  t o  e a t  w i t h .  
9 .  
S p r i n g s  m a k e  s o m e  t h i n g s  w o r k .  
1 0 .  
E l e c t r i c . i t y  m a k e s  a l l  k i t c h e n  t o o l s  w o r k .  
1 1 .  
A  c a n  o p e n e r  i s  a  l e v e r .  
1 2 .  
. E l e c t r . i c i t y  m a k e s  a l l  m a c h i n e s  r u n .  
1 3 .  
R o l l i n g  i s  a n  e a s y  w a y  t o  m o v e  s o m e t h i n g .  
1 4 .  
T o  m a k e  a  b i r d  h o u s e ,  y o u  w o u l d  u s e  s e v e r a l  t o o l s .  
1 5 .  
F a r m e r s  a n d  d o c t o r s  u s e  t h e  s a m e  k i n d s  o f  t o o l s .  
1 6 .  
S o m e  w h e e l e d  m a c h i n e s  a r e  m o v e d  b y  p e o p l e .  
1 7 .  
E n g i n e s  m o v e  s o m e  w h e e l e d  m a c h i n e s  
1 8 .  
W e  d o  u s e  t o o l s  i n  t h e  s c h o o l r o o m .  
, 1 9 .  A l l  p e o p l e  u s e  t h e  s a m e  k i n d  o f  t o o l s .  
2 0 .  
I t  i s  e a s i e r  t o  g o  o n  w h e e l s  t h a n  i t  i s  t o  w a l k .  
F i g u r e  1 1  
7 2  
Y e s  
Y e s  
N o  
Y e s  
Y e s  
Y e s  
N o  
Y e s  
Y e s  
N o  
Y e s  
N o  
Y e s  
Y e s  
N o  
Y e s  
Y e s  
Y e s  
N o  
Y e s  
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To the Teacher: Please complete this sh~et by putting: .an x in the 
proper bl.8.nk or blanks. 
1. Has this unit been taught this year? Yes 
----
N; 
-----
2. If so, has the material been presented formally 
--...,,.,...-
0 r incidentally? 
-----
3. Did you use: one text book • several supplementary 
textbooks • library books , all '~e ? 
---.--..... 
4. Was the study introduced by the teacher Orll'Cbnd ? 
---~ ~---
5. What f.ilms. if any, were used? 
6. What experiments or demonstrations were used? Dea,cribe brlefly. 
7. Were any field trips included in the study? Yes No 
----
If the answer is nyes, " describe briefly. 
8. What other aids were used? List briefly. 
9. In your opinion, are the instructions for the tests stated clearly 
enough? Yes No 
----
Figure 12 
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CA) 
Air and Water 
Tes~ 
Perfe~t score 10 
Range of scores 
M~dian score 
Testll 
Perfect score 20 
Range of scores 
Median score 
Seasons 
Test I 
Perfect score 11 
Range of scores 
Median score 
. Test ll 
Perfect score 20 
Range of scores 
Median score 
Tools and Machines 
-Test I 
Perfect score 12 
Range of scores 
Median score 
Test ll 
Perfect score 20 
Range of scores 
Median score 
No. children tested 
5-10 
9 
9-19 
14 
4-10. 
8 
10-20 
15 
7-12 
10 
10-19 
15 
30 
Grade 1 
8-10 7-10 8-H 7-10 
10 9 9 9 
12-17 11-17 9-18 11-U 
15 15 15 16 
5-9 6-11 3-11 6-11 
8 9 9 10 
15-20 14-19 14-21 15-2( 
17 17 18 17 
10-12 10-12 10-1~ 10-12 
11 11 11 12 
13-19 11-17 9-19 10-20 
17 14 15 16 
27 26 31 28 
Grade 2 
6-10 8-10 8-10 7-10 
10 10 10 9 
12-19 12-20 13-Ul 11-19 
16 16 16 16 
8-11 5-11 6-11 0-11 
10 10 9 10 
14-20 14-20 15-2( 9-20 
19 18 19 1~ 
11-12 10-12 10-12 11-12 
12 11 11 12 
11-U 14-20 13-H 10-19 
15 17 16 16 
28 28 24 32 
Grade 3 
7·10 7-10 
10 10 
11-18 9-20 
16 16 
7-11 6-11 
10 9 
14-20 13 ... 2( 
19 19 
10-1: 10-12 
12 12 
13-20 9-20 
16 16 
28 34 
9-10 
10 
13-U 
17 
6-11 
9 
16-21 
19 
11-1~ 
12 
14-20 
18 
27 -.:i ~ 
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Air and Tools and 
Water Seasotts Machines 
Number reporting 12 9 ~ 12 
Number that had taupt unit 7 9 6 
Number that had not t.aught unlt 2 3 6 
Formal presentation 3 3 3 
Incidental approach 7 6 4 
One text used 4 2 3 
Several texts used 2 4 2 
Library books used 2 4 2 
All three kinds used 4 4 1 
Introduced by teacher 7 8 5 
Introduced by child 3 0 0 
Figure 14 
One film was used in the study of air and water. None 
reported using films for presenting tools and machines. Those used 
for seasons included Birds in Winter, Animals in Winter, Spring on 
the Farm, Summer on the Farm, Fall on the Farm, and How Nature 
Protects Animals. 
Exper.iments, demonstrations, and activities seem to be 
used quite freely. Weather charts and calendars were reported. 
7 6  
S t u d i e s  o f  s n o w  a n d  i c e ,  s t o r i n g  c o c o o n s  f o r  t h e  w i n t e r  a n d  t h e r -
m o m e t e r  r e a d i n g  w e r e  t h e  o t h e r  aeiiviUe~ r e p o r t e d  f o r  t h e  w o r k  o n  
s e a s o n a .  F , o r  .~ools a n d  m a c h i n e s ,  t b . e  a.stlvt:ti~s r e p o r t e d  . i n c l u d e d  t h e  
u s e  o f  i Q y s  t o  d e m o n s t r a t e  l e v e r s  a n d  r o U i n g . .  a  b u l l e t i n  b o a r d  
d i a p l a y  o f  t o o l s  a n d  t h e  m a k . i n g  o f  s c r a p b o o k s  o f  v a r i o u s  t o o l s  a n d  
m a c h i n e s .  
M o r e  a c t i v i t i e s  w e r e  r e p o r t e d  i n  t h e  s t u d y  o f  a i r  a n d  
w a t e r .  T h e s e  . i n c l u d e :  w a t c h  s t e a m  r i s e  f r o m  b o i l i n g  w a t e r ,  h o l d  
s o m e t h i n g  c o l d  i n  t h e  s t e a m  t o  w a t c h  c o n d e n s a t i o n ;  w a t c h i n g  t h e  r a t e  
o f  e v a p o r a t i o n  f r o m  a  c o v e r e d  a n d  a n  u n c o v e r e d  g l a s s  o f  w a t e r ;  
m a k i n g  p i n w h e e l s  t o  d e m o n s t r a t e  m o v i n g  a . i r ;  u s e  o f  t h e r m o m e t e r s  
t o  d e m o n s t r a t e  c h a n g e s  i n  a i r ;  a  b a l l o o n  f i l l e d  w . i t h  a i r  a n d  p l a c e d  
o v e r  h e a t  t o  s h o w  t h a t  w a r m  a i r  r i s e s ;  w a t e r i n g  s o i l  t o  w a t c h  f o r  
b u b b l e s  t o  s h o w  t h a t  t h e r e  i s  a i r  i n  s o i l ;  b u r n e d  a  c a n d l e  i n  a  j a r  
t o  s h o w  t h a t  f i r e  n e e d s  a i r  t o  b u r t : i . ;  a n d  m a k i n g  a  p a r a c h u t e  t o  s h o w  
t h a t  a . i r  p u s h e s  a g a i n s t  t h . i n g s .  
O n e  t e a c h e r  t o o k  h e r  c l a s s  t o  o b s e r v e  t h e  c l o u d s ,  f o g  
a n d  m i s t  o n  t h e  h i l l s .  O n e  t e a c h e r  t o o k  a  c l a s s  t o  w a t c h  a  c o n s t r u c -
t i o n  c r e w  w o r k i n g  n e a r b y  w i t h  l a r g e  m a c h i n e s .  T h e  s e a s o n a l  t r i p s  
. i n c l u d e d  a  w a l k  i n  t h e  w i n t e r  t o  o b s e r v e  t h e  d o r m a n t  p l a n t s ,  a n d  a  
w a l k  t o  t h e  g r e e n h o u s e  i n  t h e  s p r i n g .  
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Other aids listed were weather maps, radio weather news, 
charts of common tools, magazine pictures, thermometer, leaves, 
fruit, seeds, calendar and pictures of ••uonal activities. One 
reported that seasons had been taught with a social studies unit 
and not as a science. 
C H A P T E R V 1 l l  
S U M M A R Y  A N D  C O N C L U S I O N  
T h i s ,  t h e n ,  . i s  t h e  g o a l  o f  s c i e n c e  tea~hing . i n  t h e  p r . i m a r y  
g r a d e s :  t o  s o  r e c o g n i z e  a n d  s t i m u l a t e  t h e  n a t u r a l  d e s . i r e  o f  y o u n g  
c h i l d r e n  t o  e x p l o r e ,  t o  q u e s t . i o n ,  t o  t r y  o u t  o r  e x p e r i m e n t ,  a n d  t o  
s o  c h a n n e l  e a g e r  c u r i o s i t y  i n t o  w o r t h w h i l e  l e a r n i n g  a c t i v i t i e s  t h a t  
t h e y  w i l l  b e  c h a l l e n g e d  t o  a  f u r t h e r  . i n v e s t i g a t i o n  o f  t h e i r  e n v i r o n -
m e n t .  E x p e r i e n c e s  m u s t  b e  p r o v l d e d  t h a t  w l l l  g i v e  c h i l d r e n  o p p o r -
t u n i t i e s  t o  d e f i n e ,  a n a l y z e  a n d  s o l v e  p r o b l e m s .  T h i s  w l l l  n e c e s s i -
t a t e  s c i e n t i f i c  t h i n k i n g  w h i c h  . i n v o l v e s  b o t h  a  m e t h o d  o f  w o r k  a n d  
a t t i t u d e s  r e f l e c t i n g  t h e  a b U i t y  t o  t h i n k  c l e a r l y  a n d  l o g i c a l l y .  
I n  f o l l o w i n g  t h r o u g h  t h e  e x p e r i e n c e s  w h . i c h  i n v o l v e  t h e  
s c . i e n t i f . i c  a t t i t u d e  c h i l d r e n  w i l l  p r a c t i c e  a c c u r a c y  o f  o b s e r v a t i o n  a n d  
r e p o r t i n g ,  o p e n - m i n d e d n e s s ,  t h e  h a b i t  o f  l o o k i n g  f o r  n a t u r a l  c a u s e s ,  
t h e  h a b i t  o f  s u s p e n d e d  j u d g m e n t  a n d  t h e  h a b i t  o f  c r i t i c . i s m .  Q h i l d r e n  
w i l l  b e  s t i m u l a t e d  t o  t h i n k  s c . i e n t i f i c a l l y ,  h o w e v e r ,  t o  t h e  e x t e n t  
t h a t  t e a c h e r s  p r o v i d e  f o r  e x p e r . i e n c e s  b y  " d o . i n g  s c . i e n c e "  r a t h e r  t h a n  
j u s t  r e a d . i n g  a b o u t  s c i e n c e .  T h e  c l a s s r o o m  s h o u l d  b e c o m e  a  l a b o r a -
t o r y  f o r  s o l v i n g  p r o b l e m s  w h e r e  p u p i l s  m a y  e x a m . i n e  c a u s e s  a n d  
c o n d i t i o n s ,  s h a r e  i d e a s ,  d i s c u s s  a n d  e v a l u a t e  d i f f e r e n c e s  o f  o p . i n i o n  
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and look for facts and evidences. 
The teacher should provide the motimlon ·and gu.idance 
in the learning process in order to stimulate thinking and problem 
solving. She should avoid serving as a reservoir of information 
but should direct children in finding their own answers. 
A good science program goes forward as .it broadens 
the understanding of the children concerning their environment by 
supplying the content that is suitable and appropriate to their 
interest and developmental level. This content should be incorporated 
in such a way that a reservoir of meaningful knowledge is built up 
through the activities experienced. This can be done best in a 
relaxed and perm.issive atmosphere .in a classroom where there is 
an ample supply of _materials with which to work. 
Evaluation should be a continuous process with more 
emphasis being placed on the "intangibles" of sc.ience teaching 
than on the mere acqu.is.ition of facts. Much more study needs to be 
done in the field of evaluation on the primary level. A check list 
should be devised whereby the observations of the teacher may be 
recorded. Adequate sc.ience teaching guides for the use of pr.im1ary 
teachers should also be developed. When teachers overcome the 
feeling of inadequacy in connect.ion with this area of classroom. 
/ 
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e x p e r i e n c e ,  m a n y  m o r e  c h i l d r e n  w i l l  h a v e  l i v e s  t h a t  w i l l  b e  
e n r i c h e d  b y  t h e  h o r i z o n s  t h a t  a r e  t h u s  o p e n e d  u p  b e f o r e  t h e m .  
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